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ABSTRACT

This thesis examines the use and nature of chartism in the toreign exchange market, bringing
together an analysis of chartist methods and the views/empirical work of economics. A survey
of general chartist methods demonstrates the origins of the modern techniques, the
construction of the various indicators, the use of pattern recognition and the variety of
calculated indices. Despite these methods being widely used in the market, there seems to be
very little bridging between practical chartism and the many fundamental-based academic
studies of exchange rate determination/forecasting. Key points of the academic literature
which have features pertinent to non-fundamental chart analysis are therefore discussed, and
what little explicit analysis of chartism has been done is highlighted. It is clear that analysis of
the subject is a growing area of the literature.

It transpires, however, that there is minimal actual evidence available about the use of
chantism in practice. To provide information on this, a questionnaire survey was conducted to
examine the extent to, and manner by which, chartism is used in the (London) foreign
exchange market and how it is perceived by the market participants themselves. This gives
clear information on the extent of chartist advice in the market and the wide variety of
techniques used, along with insights into the differing views held by market participants on the
subject. While something of a broad consensus emerges regarding the possible methods and
the weights given to charts at differing time horizons, there is sufficient heterogeneity in
general to suggest that differences of views will be transmitted in actual chartists advice.

To test this directly, a database of chartists’ forecasts was constructed by a telephone survey
of a panel of chartists, to compile their one and four week ahead predictions for the three
major bilateral rates. This gives a unique data set, from which it is possible to analyse the
torecasts of individuals as well as the median forecast. The data is subjected to a battery of
tests and comparisons, a recurring result of which is indeed the apparent difference in
accuracy between individual chartists. For example comparisons with a range of other
forecasting techniques (economic and statistical), show some chanists under-perform these
consistently while the best are even able to outperform a random walk.

Tests of the implied expectations mechanism reveal that the hypothesis of rationality of
chartism cannot be entirely rejected over the short horizon, but that there is stronger evidence
of irrationality over the four week period, a result which becomes more pronounced as the
information set is expanded, which provides evidence against the chartist tenet that ‘the price
discounts everything'. Testing tor different methods of expectation formation reveals that in
general the hypothesis of static expectations cannot be rejected against the variety of
altematives considered. Overall, the crucial result in this area was that of an inelasticity of
expectations: chartists’ advice does not appear to exert a destabilising on the foreign
exchange market by overreacting systematically to changes in the current rate.

In sum, this thesis forms a bridge between chartism and economics, by examining the
methods and results of the former and analysing them with the tools of the latter.

10



1 INTRODUCTION AND OVERVIEW
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1.1: Introduction

Chartist, or technical, analysis involves using charts of financial asset prices,
together with certain descriptive statistics to try to infer the likely course of
future prices and so construct forecasts and trading strategies. The approach,
first explicitly developed in terms of the stock market, is now applied to all
asset markets - such as commodities and foreign exchange, spot and future
markets. It is with reference to the market for spot foreign exchange that the
analysis in this thesis is specifically aimed, although the principals of chartism

are common to many financial markets.

The chartist approach contrasts starkly with the methods of economists. While
economists see themselves as trying to infer the behaviour of asset prices
from solid fundamental reasoning, chartists analyse the market in terms of its
past price movements alone. An essential difference between chart analysis
and fundamental economic analysis is hence that chartists study only the price
movement of a market, whereas fundamentalists attempt to look to the

reasons behind that movement. Chantists see the market price as embodying

all aspects of the market - economic or non-economic, rational or irrational,
balancing all the forces of supply and demand. Hence the market price is
seen by chartists as immediately discounting all pertinent information and

therefore encompassing all the fundamentalists’ views.

It is clear at the outset that the ideas purported by chartists are not dissimilar in
some respects to those of rational expectations, (Muth, 1961). And this can
lead to a paradox, highlighted by Grossman and Stiglitz (1980) - if market
prices fully and instantly reflect all available information, then agents have no
incentive to gather costly information, in which case it is not clear how the
information gets discounted into market pn'ces.“) Another paradox inherent

in the chartist assumption of all pertinent information being immediately

(1)  This is dicussed further in section 2.2.1.2 in relation to Dow Theory.

12



discounted in the price is that of why chartist do not therefore believe that their
own forecasts are discounted: in which case it would be impossible to
construct profitable trading strategies. It is questions such as these which

probably lead economists to believe that chartism is built on untenable ground.

There have, however, long been suggestions of the widespread use of
chartism - even cursory contact with market practitioners and the large body of
chartist literature would reveal a depth of interest. More formal studies, such
as the study of the foreign exchange market conducted by the Group of Thirty
(1985) have also pointed to widespread interest. The popular perception of
chartism among economists, however, contrasts oddly with its existence in the
market. The popular perception of chartism among economists is probably of
it being somewhat irrational, a view succinctly expressed by The Economist,
‘Technical analysis is the alchemy of the modern investment world ... like any
other cult [chartism] is not overly worried by logic’. (The Economist, 30.1.88 -
5.2.88, p 65). It is probably fair to say that this also sums up the prevailing
attitude of academic economists, at least until recently. As Marris (1989)
writes, ‘Until quite recently economists treated technical analysis - or chartism -
with undisguised scorn; indeed again until quite recently, they had not even

bothered to look at what chartists were doing'.

There does, however, recently appear to have been a growing interest among
economists in the role of chartists in financial markets. In large part this

appears to stem from the numerous empincal features of markets which
cannot be explained by standard fundamental ‘efficient market’ type theories.
It is probably true to say that such approaches in any case seem somewhat
counter to the beliets of financial practitioners. To quote the Financial Times,
(5.4.88, p16), ‘In the hurly-burly of City dealing rooms, where anomalous price

movements are exploited daily, the [efficient markets] theory has always been

13



dismissed as the product of remote academic theonsing’. This continuing
undiluted scepticism and mounting empirical evidence on the inadequacy of
purely fundamental exchange rate models (eg Meese and Rogoff, 1983a,b)
has in large part been the motivation behind the explicit acknowledgement of
non-fundamentals influences on financial markets. The inclusion of chartist
players in models (for example, those of Frankel and Froot, 1986b,d, 1987b)
has been able to account for movements in the path of the dollar which
fundamental models have to leave unexplained. The very continuation of the
existence of non-fundamental ‘noise-traders’ in the market, in contrast to the
traditional view which would claim such players would be wiped out by ‘smart’
speculators has been demonstrated by De Long et al (1987, 1988, 1989), and
the potential profitability of trading using simple chartist rules has been
demonstrated for the recent period by Schulmeister (1988). These, along with
other examples considered later, evidence a move in the literature towards the

inclusion of non-fundamentals which seems capable of producing results more

in accord with real-world phenomena.

Reasons why interest in chartism is important therefore become clear. First,
chartism is an actual facet of the market, and hence it seems unreasonable to
dismiss it without consideration, particularly given evidence (both presented in
this thesis and available elsewhere) of its widespread consideration by market
practitioners. Second, it does seem that the appropriate role for economists is
to endeavour to explain the actual features of markets, rather than regarding
deparnture of market behaviour from what theory would predict as some kind of
aberration. Third, given that chartism is a widespread market tool, its potential
effects upon markets should be considered. Particularly crucial seems to be
the question of whether these players may exert a destabilising influence on
the market. These issues are expliored further in the main body of the thesis,

an overview of the contents of which is given next.
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1.2: Overview of thesis

The starting point of this thesis (Chapter 2) is to survey the techniques used by
chartists in practice: the origins of the methods, to explain the construction of
the indicators which chartists consult, and to examine how they can be
interpreted and used as forecasting tools. It is shown how these indicators
can be either subjective - in the form of identifying visually recurring patterns in
price series; or objective - such as the analysis of various calculated indices of
price movements. The plethora of methods and potentially different ways of
combining them, however, means that the resuits of either or both may well be

highly user-dependent.

The treatment of chartism and related issues in the literature is considered in
Chapter 3. Some points regarding this were made in the overview of the
previous section: it is apparent that there is a growing interest in, and
acknowledgement of, chartism and general ‘non-fundamental’ aspects of
markets, following previous neglect. Promising results do seem to come from
models which incorporate such features - certain aspects of price behaviour

unexplained by traditional approaches are able to be demonstrated.

Despite this growing interest in chartism, there is virtually no work which
specifically examines the extent to, and manner by which, chartism is used in
the foreign exchange model. Clearly a pre-requisite for the examination of this
question is a thorough knowledge of chartist techniques, as provided In
Chapter 2. Given this, Chapter 4 goes on to explain the design and
implementation of a questionnaire on chartism targeted at every chief foreign

exchange dealer in the London market.

The questionnaire was designed to elicit answers to three basic questions.
First, to determine which chartist technique are most used in practice; second,
to ascentain the role of the chartist practitioners themselves; and third, to
explore how market participants view the role of chartism. This survey gave
hard empirical information on which type of chartist techniques are widely

15



used, and of views of chartism held by market participants. The detailead
results are discussed in Chapter 4, but two points worth highlighting here are
that chartism appears to be most used at shorter forecasting horizons
(intraday to one week) and that most of those questioned regarded chartism
and fundamental analysis as complementary, rather than competing, tools of
analysis. The result concurs with the impression gained from a survey of
chartist techniques in Chapter 2 - implying that chartist advice can be highly
subjective - the advice presumably being even more diluted if combined with

fundamental opinion as well.

The actual predictions of chartists are subject to empirical analysis in Chapter
5. Atelephone survey was conducted over a nine-month period, asking a
panel of chantists for their forecasts of the level of the three major bilateral
exchange rates one and four weeks ahead. This gave a unique data set, in
that it consisted entirely of chartist views. An additional advantage of the data
IS that it enables the testing of the properties of the individual as well as the
median forecasts - whereas most surveys only aliow researchers access to
composite data. The data was subject to a variety of tests to examine its

nature and to compare its predictions with other forecasting approaches.

A recurring result throughout this analysis is the apparent difference in
accuracy between individual chartists, evidenced in both their qualitative
(direction of movement) accuracy and in the size of absolute errors.
Comparison with a range of other forecasting techniques gives a range of
results, with some chartists underperforming an array of standard economic
and statistical approaches, while the best even outperformed a random walk
over the sample period. Given this information, Chapter 6 goes on to test the

degree of rationality present in the forecasts.
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Three nested degrees of rationality were defined and tested: first that of using
the past price movement of the currency in question alone; second, also
Including information on past price movements of the two other currencies;
and third, also using key fundamental information available at the time. The
results overall showed that hypothesis of rationality was sooner rejected at the
four week horizon than at the one week honzon. This can be adduced as
further evidence of chartism having most use as a short-term forecasting tool,

since information on past errors seems to be lost.

In Chapter 7, the examination of expectations continues with analysis of the
implied expectations mechanisms in the chartists’ forecasts. Crucially
examined is the question of whether chartism may exert a destabilising
iInfluence on the market. The result to emerge is that chartist advice does not
appear to be intrinsically destabilising in the sense that chartists’ expectations
do not appear to overreact systematically to changes in the current exchange

rate.

The key results and conclusions are highlighted in the overall conclusion of the

thesis in Chapter 8.
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2 A SURVEY OF CHARTIST TECHNIQUES
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2.1: Introduction

Chartist analysis involves using chars of financial asset prices, together with
certain descriptive statistics, to try to infer the likely course of future prices and
so construct forecasts and trading strategies. This chapter surveys chartist

methodology with particular reference to the market for spot foreign exchange,

which is the particular concern of this thesis. The next section discusses Dow
Theory and Elliott Wave Theory, from which much modern technical analysis
can be traced. Section 2.3 describes the construction of charts and allied
indicators, while Section 2.4 considers pattern recognition - the identification of
visually recurring patterns in time series price data. Mechanical trading
systems, widely used in conjunction with these, are then explained, while

Section 2.6 concludes.

2.2: Dow theory and Elliott wave theory

Much of modern technical analysis can be traced back to Dow Theory, which
was developed specifically in relation to the stock market. Its principles laid
the foundations for many of the charting techniques still used today and as
such, Dow Theory is an appropriate introduction to the general subject of
chartism. Closely allied to Dow Theory is Elliott Wave Theory which goes
slightly further by attempting to provide an overall market perspective in

attempting to anticipate, rather than follow, market moves.

2.2.1: Dow theory

2.2.1.1: The origins of Dow theory

Dow Theory is probably the oldest, most basic and a panticularly well known
method of chartist analysis. It is in fact the result of the combined work of

Charles H Dow and William Peter Hamilton. Dow was one of the founders of

19



Dow, Jones & Co, the publishers of The Wall Street Journal (WSJ), of which
he was the first editor, while Hamilton was a close associate of Dow’s, and
edited the newspaper for twenty years until 1929. The identifiable principles of
what is now known as Dow Theory date from a series of Wall Street Journal
editonals. The only expression Dow himself made of the theory was in a
number of those editorial articles written between 1900 and 1902. These
stock market observations were first dubbed ‘Dow Theory’ by S A Nelson in
The ABC of Stock Speculation (1902). It was Hamilton who further developed
the work of Dow in a further series of WSJ editorials entitied ‘The Price
Movement’, and published an outline of the theory’s principles in his book The

Stock Market Barometer: a Study of its Forecast Value based on Charles H

Dow’s Theory of the Price Movement’ in 1922.

The first formalised account of Dow Theory was due to Rhea (1932a,b), who
took as his source the total of 252 WSJ editoral of Dow and Hamilton and

related writings.
2.2.1.2: The Dow theory approach

Descriptions of Dow theory generally start by asserting several basic tenets -
discussed below. From these the concerns of the approach can be

understood and the trading/forecasting strategy appreciated. These are:

(a) ‘The averages discount everything’ Dow onginally worked with two

indices, one covering industrials and the other railroads, which was
subsequently widened to transport - these indices were ‘the averages’. Since

daily closing prices were assumed to reflect the judgement and sentiment of

20



market participants,(z) it was held that, ‘this process discounts everything
known and predictable that can affect the demand supply relationships of
stocks’ (Pring 1985). This clearly bears with it an implicit assumption of
something akin to rational expectations - Muth (1961). The point of the
assumption is that ‘fundamentals’ can be ignored for the purposes of
forecasting so that, for example, information on past and expected future
money supply, etc should already be discounted into asset prices, enabling the

chartist to ignore them for the purposes of analysis.

This does not necessarily mean that prices are unpredictable. Most modern
fundamentalist approaches to asset price determination also assume rational
expectations - for example, the discounted present value model asserts that
the current share prices reflects the entire expected future path of dividends
(see eg Brealey and Myers 1981). In the long run, share prices and dividends
will move in line with each other, so share prices will only follow a random walk

It dividends do so.

This first tenet of Dow theory also suggests a paradox, highlighted in a slightly
different context by Grossman and Stiglitz (1980). if market prices fully and
instantly reflect all available information, then market participants have no
incentive to gather costly information, in which case it is not clear how

information gets discounted into market prices. The resolution of the paradox

lies in relaxing the assumption that prices instantly reflect all available

(2) Or as expressed in Rhea, 1932, ‘The fluctuations of the daily closing prices of
the Dow-Jones rail and industrial averages afford a composite index of
all the hopes, disappointments, and knowledge of everyone who knows
anything of financial matters, and for that reason the effects of coming
events (excluding acts of God) are always properly discounted in their
movement. The averages quickly appraise such calamities as fires and
earthquakes’. Rhea (1932b) p19.

21



Information. It is the possibility of making abnormal profits by very shornt-term
arbitrage which gives agents the incentive to gather and process new
information. If data are gathered discretely, it is assumed that the arbitrage
process has taken place within the period. Another paradox inherent in the
assumption of all pertinent information being immediately discounted in the

price concerns whether the chartist forecasts themselves would be discounted.

(b) ‘The market has three trends’ According to Dow Theory, there are
simultaneously three movements or trends governing behaviour of the
averages: the primary or major trend, the secondary trend and the minor
trend.(3) Dow theorists would give the following rationale of market
movements. The primary trend, lasting two or three years, is in turn divided
into three distinct phases. For example, a primary bull movement would begin
as the bear market bottoms out, the averages have discounted the worst
news, and informed buying by the most knowledgeable investors begins - the
‘accumulation’ phase. The second phase would set in as prices begin to
advance noticeably and business news improves, the point at which chartist
analysts would aim to begin to participate. In the third and final stage, when
the market becomes dominated by bullish overspeculation, ‘knowledgeable’
investors would aim to begin to take their profit as the market peaks out - the

so-called distibution’ phase.

(3) To quote an original WSJ editoral by Hamilton, ‘Simultaneously in any broad
stock market there are - acting, reacting and interacting - three definite
movements. That on the surface Is the daily fluctuation; the second is
a brief movement typified by the reaction in a bull market or the sharp
recovery in a bear market which has been oversold; the third and main
movement is that which decides the trend over a period of many
months, or the main true movement of the market.” The Wall Street
Journal, August 8, 1919.
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Secondary or intermediate reactions are seen as being superimposed on the
primary trend and may be defined as ‘ ... an important decline in a bull market
or advance in a bear market, usually lasting from three weeks to as many
months during which interval the movement generally retraces from 33 to 66
per cent of the primary price change since the termination of the last

preceeding secondary reaction’ (Rhea 1932b).

If the primary trend were viewed as analogous to the tide of the market, and

the secondary reactions as the waves of the tide, then minor movements

would be the npples on the waves. Dow theorists regard minor movements,

which could last from a few hours to two or three weeks, as having little more

than nuisance value.

(C) ‘The averages must confirm each other This tenet refers back to
Dow'’s two original indices - one for industrials and one for transport. The

point is that, according to Dow theorists, action should only be taken when the
charts for both markets are giving the same signal - perhaps within a short lag
of each another. The motivation for this tenet is presumably simply to try to
distinguish distinct movements from temporary observations; but some
expositors have read more into it than this, calling upon specific fundamental
justifications for the price movements. Recalling that the two averages are for
industrials and transport, Pring (1985) writes: ‘It is not possible to have a

healthy economy where goods are being manutfactured but not sold (ie

shipped to market)'.

(d)  ‘Volume must confirm the trend’ Dow theorists would use the volume
of trading as a secondary input into interpreting chart signals. The basic idea
is that trading volume should expand in the direction of the major trend - ie
should be heaviest in the major up or down trends. For example, in a down
trend, the volume should be heaviest as prices drop and should begin to fade

on minor rallies in the downtrend. The opposite situation may well be taken as

23



a signal of an impending reversal in the major trend. In the present context of

Dow theory, however, volume is very much regarded as a secondary indicator.

(e) ‘Atrend must be assumed to continue until definite reversal signals are
perceived’ This might be paraphrased as ‘Dow’s first law of motion’. The
major part of Dow’s Theory is in fact concerned with recognising reversal
signals in the major trends, some simple illustrations of which are given in
Chart 2.1. Chart 2.1a illustrates a major bull trend on which secondary
reactions (of perhaps three months or so) are superimposed. During a major

bull trend, Dow Theory characterises the secondary trends as taking ‘three
steps up and two or three back’.

In Chart 2.1b a break in a major bull trend would be suggested as the

secondary peak of C is below the preceeding peak at A. This is ‘confirmed’
as the secondary downward reaction goes through the level of the preceeding

secondary trough at B, which would generate a sell signal at D.

The situation is less clear in Chart 2.1¢, when although the secondary
correction from B falls below the level of the preceeding secondary trough at
A, it is not clear whether C should be recognised as a sell point since its peak
B was higher than those before it. Some Dow theorists may interpret the
movement through point C as a possible sell signal. Further evidence of a
trend reversal, however, would be taken in this case tfrom the relatively low

secondary peak at E, confirming a definite sell signal at F.

In practice, further evidence might be adduced in analysing Charts b and c in
conjunction with trading volume figures. For example, if volume had thinned
during the rise from A to B and expanded from B to C (Chart ¢), a Dow theorist

might well recommend selling at C rather than waiting for F.
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This summary of the theory has served to highlight the salient issues of Dow
Theory as it has become known. The original expositions of the theory in fact
run to great length - Rhea (1932b, p11) prefaced his description with the
suggestion that, "Dow theory, like algebra, is not readily understood after a

mere casual reading of a text book in the subject".

2.2.2. Elliott wave theory

The Elliott wave principle is complementary to the Dow Theory described in
the previous section, but many chartists claim it goes further by providing an
overall perspective to market movements and allowing an analyst to anticipate
reversals in trends (Frost and Prechter, 1978). The basic principle was
presented by R N Elliott, who described it as a ‘much needed complement to
Dow Theory’. It was first published in 1939, in a series of twelve articles in the
Financial World magazine and was originally applied to stock market
averages. The basis of Elliott wave theory is that financial markets are
claimed to follow a repetitive cycle of a five wave advance followed by a three
wave decline. Before describing the imponrtant elements of the Elliott wave

principle, it is worth looking at its numerical basis - the Fibonacci sequence.

2.2.2.1: Fibonacci numbers
Fibonacci numbers are taken as the numerical basis of Elliott wave theory.
The Fibonacci sequence is constructed such that the sum of any two

consecutive numbers equals the next number ie:

Xj=Xj_1+Xj_2, j>2
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Thus the sequence begins

1,1,2,3,5, 8, 13, 21, 34, 55, 89, 144 etc

The sequence displays a number of propenrties, one of which is an almost
constant relationship between the numbers. The ratio of any number to the
next highest number approaches 0.618 via a damped oscillatory path and
similarly, the ratio of any number to its next lowest number is 1.618. This is
the so-called ‘golden ratio’, which has known applications in many areas of

human activity eg architecture (several examples are given in Plummer, 1989).

The series itself was first presented by a thirteenth century mathematician,
Leonardo Fibonacci.(4)

The basic Elliott wave form can be broken down into Fibonacci numbers. As
the analysis of these wave forms is the central tenet of the Elliott approach,

the subject considered next.

2.2.2.2. The Elliott wave principle

The basic Elliott pattern is shown in Chart 2.2 - a complete wave consisting of
a five wave advance followed by a three wave decline. The first, second and
third waves in the advancing phase are called the impulse waves, while the
second and fourth are the correction waves. These are followed by a three
wave correction (decline). Within each eight wave cycle there can be

subcycles, with each wave subdividing into waves of one lesser degree, and

SO ON.

Subdividing the eight waves in Chart 2.2 into lesser waves gives 34 smaller
waves, then subdividing the 34 smallest waves further gives 144 waves, all
numbers of the basic Fibonacci sequence. Whether a particular wave divides

into 5 waves or 3 waves would be in theory determined by the direction of the

(4) In the book Liber Abaci (Book of Numbers) in 1202.
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trend. In Chart 2.2 waves 1, 3 and 5 are following the trend of the advancing
wave 1 and so divide into 5, whereas waves 2 and 4 go against the prevailing

advancing wave and divide into 3. The converse would apply to the

downwave.

While the eight wave cycle is the basic Elliott form, wave theorists claim to
identify several vaniants. For example, while the basic up trend has five
waves, one of the impulse waves may be elongated (an ‘extension’) and
consist of five additional waves. There are, in fact, numerous variations which
have been described on the theme (Frost and Prechter,1978) - including the
integration of some standard chartist patterns (eg ascending and descending
triangles) into the waves. Though such occurrences make pattern
identification less clear and often ambiguous, Elliott theorists are not deterreq,

and claim that these do not negate the underlying principle.

Chart analysts who subscribe to Elliott wave theory thus claim that use of the
patterns gives a wider perspective than traditional charting techniques by
helping to determine where the market is in its overall cycle. Interms of
forecasting, by distinguishing the direction of fives and threes, the analyst
attempts to determine what to expect next (according to the Elliott wave
principle) - whether the general market is advancing or correcting. For
example, a three wave decline would imply correction (not reversal) of an
overall bull market, whereas a five wave decline appearing in a bull market
would be taken as an indication of the beginning of a downtrend. (Frost and
Prechter, 1978).

By trying to impose an overall perspective on the market, Elliott wave theorists
aim to give advanced warning of market peaks and troughs. In this respect,
they try to meet one of the major criticisms of the Dow approach, which only

registers signals after a trend has been established.
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Elliott wave theory is built implicitly on one of the same tenets that underlies
Dow Theory - that ‘the average discounts everything’. Only the movement of
the market price is considered; all other information is held to be extraneous.
Clearly the criticisms regarding the role of information, along with the links with
the rational expectations hypothesis, apply as equally to the Elliott principle as
they do to Dow theory.

Elliott wave theorists argue that the principle that financial markets, such as
equity markets, follow a five wave pattern with a three wave correction can be
applied to shed light on historical market movements. Elliott himself identified
different degrees of the patterns, the longest being the Grand Supercycle,
spanning some two hundred years - see, for example, Pring 1985. (This does
of course beg the question as to what extent it is possible to identify two
hundred year cycles when the ‘industrial society’ has only existed since the
|atter half of the eighteenth century.) The Grand Supercycle was further
divided by Elliott into eight supercycle waves, which again were subdivided
into eight cycle waves. The process could continue through the primary,
intermediate, minute, minuette, and subminuette waves - the latter which
would cover only a few hours. According to Elliott’s theory, the current Grand

Supercycle began around 1800, with the latest (and third) up wave having
begun in 1932.

Probably one of the major objections which an economist is likely to raise in
connection with Elliott wave theory is that there appears to be no theoretical
(or indeed logical) a priori basis for market movements to occur in patterns of
three and five. This, in a sense, brings into the open the distinction between
chartism and fundamentalism. Pure chartists offer few arguments as to why
cenrtain patterns should recur in financial markets other than that observation
convinces them that they do. In that sense, chartism is largely extrapolative.
Clearly, there will always be a problem in trying to identity market turning
points using extrapolative methods (this is a classic criticism ot Dow theory),

and Elliott theory can be seen as an attempt to provide Dow theory with a
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predictive basis. On the other hand, the predictive nature of Elliott theory is
weak in the sense that, although it might predict the eventual occurrence of
market corrections, the exact timing remains unstated. For example, in the

description of the Grand Supercycle, there is no indication of when the

assumed three correcting waves might occur. Advocates of the approach do,
however, claim that the timespan between stock market peaks and troughs are
often Fibonacci numbers, where simple Fibonacci time targets(s) are found by
counting forward from significant turning points (Pring 1985). Elliott
practitioners will cite examples where the next turning points occurred on the
5th, 8th, 13th day/week etc after a significant change in trend (see, eg. Pring
1985, Table A.1, p 383), although the predictive power ascribed to this method

even by ardent advocates is very slight.

Another method practitioners might use to try to quantify the wave foms is that
of proportional relationships between waves and Fibonacci ratios. Two such

examples (Murphy 1986) are:

- multiplying the length of wave 1 by 1.618 and adding the result to the

bottom of wave 2 gives minimum target for the top of wave 3.

- if one of the impulse waves extends (see earlier), the other two should be
about equal in time and magnitude.

In assessment, these time and quantitative aspects of Elliott waves must be
the weakest link in the theory, a prevalent problem with all types of technical
analysis. Practitioners of the Elliott principle claim that by far the most weight
should be placed on pattern assessment rather than the time or ratio

relationships and in general, Elliott wave theorists use the techniques in

(5) Plummer (1989, Chapter 10) descnbes the calculation of more complex
Fibonacci time targets.
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conjunction with other technical tools. Furthermore, few chartists appear to
subscribe to the explicit use of Dow and Elliott theory, instead tending to

combine the insights from these with evidence from various other approaches.

Having considered what is regarded as the origins of modern chartism, which
was essentially developed in relation to the stock market, the next sections go
on to look at the main methods of chart analysis currently in use in virtually all

asset markets, beginning by looking at the basic tools of the subject - the
charts and technical indicators themselves.

2.3: Technical indicators and chart construction

There are several types of charts and indicators used by chart analysts - this
section explains their use and the methods by which they are constructed,
looking at the bar chant, close-only charts and point and figure charting and

iIntroduces the area of moving averages, momentum and oscillator analysis.

The widespread use of computers has enabled technical analysts to conduct a
tar more detailed, immediate and wide-ranging study of charts. Until relatively
recently, chartism was a paper-based form of analysis, with graphs drawn on
long rolls of paper. (Edwards and Magee, 1966, in fact offer chartists specific
practical advice on how to continue charts on new piece of paper, and caution
that a chartist should have, " ... plenty of pencils, a dozen at least, well
sharpened, so that as soon as one becomes a trifie dull ... you can ... continue
at once with another ... " p295). As the Financial Times pointed out, "In the old
days a chartist would be hard-pressed to keep a dozen charts up to date; now
he or she can monitor the state of hundreds of shares, as well as currencies
and commodities. "(Financial Times, 9.12.89, p lll)
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2.3.1: Bar Charts

The daily bar chart is a standard tool of the technical analyst. It contains
information on up to three aspects of trading - the price(e’) , volume of trade
and, in the case of futures contracts, the amount of open interest. A typical
example of a daily bar chart, for gold futures, is shown in Chant 2.3a, and a bar

chart of spot foreign exchange (DM/$) is shown in Chart 2.3p.(7)

Each day’s price range is plotted as a vertical bar, the end points therefore
marking the high and low of the day with a tick to the right of the bar indicating
the closing price. The closing price which is held by chartists to have most

technical significance, as it is interpreted as the market’s final evaluation of the

day’s trading. (See quotation from Edwards and Magee in section 2.5.1.1).

Some charts also incorporate the opening price as a tick to the left of the bar.

The volume of trade (where available) in the market i1s shown as vertical bars
plotted on the bottom of the chart. The volume Is the total number of contracts
traded during the day, and is often referred to in the financial press in terms of
it being ‘light’ (or thin), or ‘heavy’ during particular periods. These figures will
not be available for some markets, such as spot foreign exchange, and in any
case volume information is thought by many practising chartists to give

unreliable signals.

Open interest, applicable to futures markets, is the total number of outstanding
contracts held by traders at the end of the day. It is the total of outstanding
long or short contracts - only one side need be known as the two figures are,
by definition, identical. Open interest is plotted as a solid line along the bottom

of the chart, between the volume and the price bars. A dotted line which

(6) Other indicators of pnce movements are sometimes also included on bar
charts. In the example shown, moving averages of the price are shown
on both charts, while a rate of change indicator (see section 2.5.2.1) is
included on Chart 2.3b.

(7) Charts 2.3a,b were kindly supplied by Investment Research of
Cambrnidge.
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shows a longer-term average of open interest is also sometimes included, in

order to give a guide to seasonal movements.

While daily (or shorter term) bar charts are probably the most widely used tool
for immediate trading purposes, analogous charts can be constructed for any
time period, to give a longer perspective of price movements. A weekly chart
may cover some five years or so, and a monthly chart may go back twenty
years, as opposed to the nine months or so of information which is usually
contained in the daily chart. Used in combination, monthly, weekly and daily
charts may be used by the trader to attempt to put short-term price movements
into a longer-term perspective. The longer term charts would be studied first,
to convey an impression of the potential longer term trends, and then the daily

charts would help determine the exact timing of trading activity.

At this point some necessary mechanics included in the construction of bar
charts can be mentioned. A daily bar chart is usually plotted so as to exclude
weekends, and a blank space is left for weekdays on which the exchanges are
closed. The vertical axis can be constructed on either an anthmetic or
logarithmic scale. On an arithmetic scale, the vertical distance is equal for
each unit of price change, whereas on a logarithmic scale, equal distance
implies an equal percentage change. While it may be clearer to use a
logarithmic scale for longer term charts if prices have risen particularly steeply
(probably due to inflation), commercial traders and chart services generally

use a standard arithmetic scale. The diagrams in this chapter follow this

convention.

2.3.2: Close-Only or Line Charts

A second type of chart is the close-only or line chart, where the closing price is

the only price of information plotted. Most of the illustrative charts in this

thesis are drawn in the form of ‘close-only’ charts.
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The usual reason for a trader plotting a line chart as opposed to a bar chart is
that intra-day data is not available for some price series. Bar charts, however,
are generally more readily available from commercial services than line charts,

and are usually preferred by traders as they embody more information.

2.3.3: Point and Figure Charts

A third type of chart used by traders is the point and fiqure chant. The
distinguishing feature of these charts is that they disregard the time dimension
of prnce changes, with entries being made only when the price has moved by
some predetermined amount. Chart 2.4 shows a point and figure chart(8) of
the $/£ rate from late 1986 to early 1990, from which it can be seen that the
entries are made in the form of columns of X's for rising prices and O's for
falling pnces. Each entry represents a price movement of a specified amount,
called the box size. On Chart 2.4, the box size is 0.5 cents ($ 0.005) hence a
rise in the $/£ rate of ten cents would require a column of twenty X's to be
plotted. Alternatively, choosing a box size of 0.2 would require a column of
five O’s to denote a price fall of one cent. If the price moves by an amount
less than the box size, no entry is made. By convention, the first O in a
column is always plotted one box below the last X in the previous coiumn, and

the first X is plotted one box above the lowest O in the preceding column.

The convention for the initiation of a new column depends on the variety of
point and figure chart used. The regular point and figure chart would begin a
new column whenever the day’s price reversed by an amount greater than the
box size. Alternatively, a ‘reversal chart’ formulation may be adopted, whereby
a new column of X’s or O’s can only be initiated when the price has moved by
some specified amount in the opposite direction to the previous trend. This

amount is called the ‘reversal size’, and would usually be specitfied in the form

of a multiple of the box size.

(8) Chart 2.4 was kindly supplied by Chart Analysis.
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While the choice of box (and reversal size if used) is arbitrary, the figures
chosen significantly affect the number of entries made on the chart. Some
experimentation is generally used in order to find the most informative size for

a particular market and time period. Obviously, if a reversal size of N boxes

were used, the number of 0’s or X’s in each column must, by definition, be at

least equal to N.

2.3.4: Other Technical Indicators

Although charts, particularly the daily bar chart, are a standard tool of technical
analysis, other indicators are drawn upon to provide supplementary
iInformation. Moving averages are widely used to try to clarify the direction of
trend in @ market (see Section 2.5.1.1), while ‘oscillator’ and ‘momentum’
Indicators emphasise the rate of change of the prevailing price action. Unlike
charts, these latter categories of indicators can be used to generate precise

trading signals. Their use will be discussed in further detail in Section 2.5.

Market profile: One of the latest chartist tools currently in use is the ‘market

profile’. Chart 2.5 is an example of such a chan, constructed over a day’s
trading of spot DM/$. On the left hand side, each letter represents an hour’s
trading (A for the first hour of the day, etc) and a letter is repeated every time
the price moves into a different 5-point range. (1 ‘point’ = 0.0001 for DM/$ and
$/£, 0.01 for Y/$.) The right hand side is a histogram of tick volume -
increments to which are made when any price change registers on the on-line
dealing screen. Hence, on the day illustrated, there was most volatility
(assumed to correspond to more volume of trade) around the upper end of the
day’s price range. The analysis of volatility using tick volumes is the main
distinguishing feature of this method - clearly such analysis is only feasible
with modern on-line systems. The chan is constructed as the day’s trading
progresses, so the technical analyst can watch the shape of the day’s trading
taking place and construe associated intraday suppornt and resistance levels

from those areas where little (assumed) trading has taken place.
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Non-price based indicators: There are also other, non-price based indicators

that may be considered by chart analysts. For example, attitudinal indicators

may be studied for signs of the market being overbought or oversold - market
sentiment measures such as surveys of market participants are widely used by
chartists. Other indicators which do not fall strictly into the category of
analysing the individual market price itself might be the study of, say interest
rate charts alongside exchange rates or using indices of the whole market as

an additional input to the study of only one price within that market.

The above attitudinal indicators may further be used to form a ‘contrary
opinion’, an approach often cited by chartists which essentially involves
moving in the opposite direction to the market as a whole. For example, if
market sentiment appears overwhelmingly bullish, then a chartist may feel that
there is not sufficient upward potential remaining in the market (because,

perhaps, most traders could be holding long positions or be at high exposure),

and theretore would be inclined to advise selling. (See section 2.5.2.2).

2.4: Pattern recognition

A major application of bar charts is in the area most closely allied with the
popular conception of chart analysis - ie the recognition of regular, known,
identifiable patterns in market price movements. Chartists generally classify
price movements by referring to their relationship with the market trend -
reversal patterns are characterised by a reversal of the incumbent trend, while

continuation patterns occur within a prevailing trend. Before discussing these

two varieties of pattern further, the concept of trend itself is considered.
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2.4.1: Trend and related features

Trends are one of the most widely used chartist descriptions, which are used
to try to clarify the direction of market movement. A trend may be descnbed
as the overriding direction of the market: an uptrend is a series of
successively higher peaks and troughs, a downtrend is characterised by
successively lower peaks and troughs, while a sideways trend (also called a
trading range’ or a ‘trendless market’) consists of a series of approximately

level peaks and troughs. Chart 2.6 illustrates the principle.

Trendlines and Channels: Trendlines are one of the simplest but most widely
used chartist tools, which are used to try to judge the overriding direction of
market movement. An up trendline connects a series of successively higher
lows while a down trendline is drawn between successively lower highs.
Three consecutive higher lows (lower highs) are formally required to confirm

the validity of an up trendline (down trendline), as illustrated in Chart 2.7a,b.

A trend channel is a pair of parallel lines enclosing a trend, and price

movements may be spotted which trend between the basic trendline and a

channel line drawn parallel to it (Chart 2.7¢).

Penetration of trendlines and channels can sometimes be taken as an
indication of a significant change in price direction. The chartist tenet that
trends tend to remain in motion until definite reversal signals are perceived
(‘Dow’s first law of motion’) is held to be a pertinent concept here as, once a
trendline has been identified, a chartist might expect a similar angle ot slope to
be maintained. Breaking of the trendline is held by chartists to be one of the
best early warnings of a change in the trend (Murphy 1986), and the
penetration is judged to be all the more important the more significant is the
trendline (ie the longer lasting and the greater the number of peaks and

troughs it has). Also, violation by a closing price is regarded as more
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important than an intra-day penetration. One rule usually applied to trendlines
and channels is that penetration of the up trendline is a sell signal (eg. in Chart
2.8a), while violation of the downward trendline is a buy signal, indicating an

upside trend reversal (Chart 2.8b). Some confirmation criterion may be

applied - such as a requirement of a minimum number of closes (often two
days) beyond the trendline, or a minimum percentage change in price. For
example, a pnce filter of the form of a 3% penetration criterion might be
applied, which would require that the trendline be broken, on a closing basis,
by at least 3%. A penetration is not, however, always believed to lead to a
trend reversal, it may instead merely indicate, say, the formation of a new
trendline at a different angle. However, a chartist would probably claim that if
this price fails to reach the channel line it is usually a sign of a weakening of
the trend. Chartists would use such a signal as an early warning of a possible

price reversal, and may well anticipate that such a move may be followed by

penetration of the trendline.

Trading Ranges: Trading ranges are essentially a series of peaks and troughs
which follow a horizontal path rather than an up or down trend. ‘Breakouts’
from these patterns, such as that shown in Chart 2.8c are held by chartists to
be among the most reliable of technical indicators, often taken as a signal of
the initiation of a new trend in the direction of the breakout. The longer has
been the duration of the trading range, the more technical significance tends to
be attached to a breakout (Edwards and Magee, 1966). Breakouts from

narrow ranges are held by chartists to provide particulary reliable market

signals.

Trading ranges contain an element of self-perpetuation in that trading orders
may be activated if the price moves a little outside the range. Some believe
(eg Schwager 1984) this to account for the way in which prices will often break

out of the trading range by only a small amount, only to then return within the
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range. The argument is that, as stop orders may be clustered in the areas
just outside the trading range, a minor drift beyond the range might trigger a
series of stops. Once these have been executed the breakout would peter
out, unless there is sufficient alternative pressure for the price to move further.
Partly due to this, the breakout signal is taken to be more reliable if the price

holds beyond the trading range for a number of days (perhaps five or so).(g)

Support and Resistance: The concept of support and resistance is related to
the foregoing discussion of trends, but can also be considered as an
application by chartists of fundamental pressures of supply and demand. The
terms support and resistance have entered common financial parlance (see
quotations below) - a support price is one which appears to ‘halt’, or reverse, a
downtrend, while a resistance level seems to ‘stop’ an uptrend. Chart 2.9

shows the support and resistance levels in an uptrend, where the peaks are

resistance levels and the troughs (or reaction lows) form support levels. A
possible fundamental justification given for these phenomena is that a suppornt
range represents an area of concentrated buying, sufficient to overcome the
selling pressure and maintain at least a cenrtain price level. Conversely, a
resistance area would be analogous to a region at which there is concerted

selling.

If it appeared from a chart that resistance to further price increases was being
encountered at the point of previous major highs, a penetration of the
resistance level would be regarded by chart analysts as a significant buy

signal. In a similar fashion, a price movement below previous ‘resistance’ lows

(9) A stop order is executed when the price attains a given level. A buy stop
must be above the market price, while a sell stop must be below it. For
example, if a speculator believed that a price movement to an area
above the current trading range wouid be indicative of a potentially
bullish market, he would place a stop order to buy if the price reached a
specified level a little above the trading range.
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would be a sell signal. Chartists point out that once previous support or
resistance levels have been penetrated their roles may reverse - previous
resistance levels then acting to support prices. Murphy (1986, p62) draws out
what he believes to be an important rule from this: ‘Whenever a support or
resistance level is penetrated by a significant amount, they reverse their roles
and become the opposite’. Chart 2.9 illustrates how the resistance at point A
IS transformed into support at point B. The testing of a previous resistance
level in an uptrend is regarded as a particularly critical phase for the market
and failure to break through previous resistance levels may be interpreted as

the first indication of an impending reversal of a trend.

Considerable ‘psychological’ importance may be attached in the market to
support and resistance levels. Looking at the daily financial press will confirm
this - currencies are often seen to hover around what the market regards as

significant bilateral rates. To quote from the Financial Times:

"Earlier in the day, the dollar had already stalled, having failed to break
resistance at DM 1.8300." 28.6.88.

"Elsewhere the D-Mark held above a support level of Y71.43 against the
yen.." 28.6.88.

" .. the US currency today broke through what traders regard as the
psychologically important levels of DM 1.80 and Y 130 ..." 25.6.88.
As illustrated by the last quotation, certain numbers may become focal points
for market psychology - with round numbers being particularly renowned for
offering support and resistance. Traders cautious of this possibility may tend
to avoid placing trading orders right on these round numbers, lest their role as

support and resistance levels means that the market price will never quite get

there.

On a related point to these ‘levels-based’ points of market focus, there is some
evidence regarding the existence of calendar-based anomolies in price
movements. For example, the ‘January eftect’ - Rozeff and Kinney (1976)
found higher average stock returns in January than in any other month; the
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‘'weekend effect’ (see, inter alia, Cross 1973, French 1980, Jaffe and
Westerfield 1985) shows that stock and bond returns are on average negative
from market close on Fridays to opening on Mondays. Recently Cadsby
(1989) observed that the stock market crash on Monday 19 October, 1987 was
perhaps in hindsight no surprise since his 1962-85 stock market data showed
that the worst day of the week, day of the month and month of the year to hold
stock were Monday, the 19th and October respectively. Such findings perhaps
offer some statistical evidence to support what otherwise may seem to be

‘irrational’ beliefs in psychological levels for market movements.

To consider a specific pattern based application of trendlines and levels of

support and resistance, the so-called ‘fan-principle’ can be cited.

The Fan Principle: This chart formation derives its name from the three
trendlines which are used in its identification. Chart 2.10 illustrates the path
which price might follow after an initial breach of an up or down trend.
Considering this chart, following the violation of the onginal trendline 1, prices
subsequently rallied but failed to break back up through the line which now is
seen as acting as resistance. A second trendline (line 2), is similarly broken by
a price drop and tested by a rally, and if a third trendline (line 3) is broken it is

taken as a signal that prices have further to fall.

Whether the fan principle is applied to an up trend (as in Chart 2.9) or a down
trend, the trend reversal signal is still deemed to be given by the breaking of

the third fanline. Failure of the fan pattern is claimed to be soon recognisable
(Edwards and Magee 1966), thus in principle enabling a trader to limit losses

should it fall.

Trend Measurement: Observation of price lines shows that financial market
prices often tend to trend in a zig-zag manner, retracing some of their previous
moves before advancing further. Technical analysts attempt to quantify these

minor countertrend moves into percentage retracements. Chart 2.11a
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llustrates a 50% retracement, whereby an up trend, having moved from a
price of 100 to 200, then retraces 50% of its advance by falling to 150 before
continuing it upward path. Widely cited maximum and minimum retracements
are 33% and 66% ie - during a pronouced trend, a chartists would be looking
for the market to retrace at least a third of each move. A chartist may well
construct his trading opportunities around the identification and anticipation of
likely retracement zones. Were the price, however, to move beyond a 66%
retracement, the likelihood would be that the chartist would then suspect that
the trend was actually reversing rather than only pausing before further

advance. On Chart 2.11a, 33% and 66% retracements would have involved

the pnce dropping from 200 to 166 2/3 and 133 1/3 respectively.

Speed resistance lines (or speedlines) are another method of quantifying
trends. These are designed to measure the rate of ascent or descent of a
line, by the method demonstrated in Chart 2.11b. Using the example of an up
trend, a vertical line 1s drawn from the level at which the trend began (A) to its
current peak (B) and this line (E to B) is then divided into thirds, enabling 1/3
and 2/3 speedlines to be drawn from the origin of the trend to these points.
(Speedlines for a down trend are constructed in an equivalent way.) Itis
necessary to redraw the speedline each time the pnce advances further in the

direction of the trend.

A chartist may use speedlines as a yardstick to try to judge whether price
movements are likely to be simply retracements or full trend reversals.
According to the speedline method, if the price during an up trend was simply
making a retracement before continuing its path, it should usually stop falling
around the higher (2/3) speedline, and were it to fall below the 1/3 speedline, it

would be a signal that prices would probably fall back to the levels seen at the

beginning of the trend, and that a new down trend was underway.
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The previously discussed ‘role reversal’ concept of support and resistance
levels can also be applied to speedlines. During an up trend (as in Chart
2.11b), if prices fall through the upper 2/3 speediine to the 1/3 line and rally
thereafter, the upper line now would be interpreted as acting as a resistance
level and it would require the price to break through the 1/3 speedline to signal
to chartists that the old highs were probably about to be tested.

These measurement techniques may be used by technical analysts in the
appraisal of chart patterns. Once a pattern formation is identified (or even just
suspected in its formative stages), the likely degree of future price movements
would be anticipated, possible support and resistance levels drawn in, likely
retracement moves forecast, and so on. By such methods the chartist would

aim to anticipate price movements and attempt to position himself on the right
side of any trend.

In the following section that area most closely allied with the popular
conception of chart analysis is considered - the recognition of known,
identifable patterns in market price movements. It was noted above that price
patterns may be categorised according to their relationship with the market
trend, with reversal patterns being characterised by a reversal of the
incumbent trend and continuation patterns occurring within a prevailing trend.
With experience, chartists tend to acquire an individual approach to pattern
identification and preferences for the use of various other indicators, which in
practice may well differ somewhat from ‘textbook’ approaches. However, in
order to convey the broad methodology of chartism, some standard, or
‘classical’ chart pattern formations are analysed, beginning with reversal

patterns.

42



2.4.2: Reversal Patterns

The reversal of a trend may be spread over a considerable time period.
There are several major reversal patterns which have been classified by
chartists - this section considers the well-known head and shoulders pattern,
double/riple tops and bottoms, ‘V’ (or spike) formations, and saucer patterns,
a prerequisite for all of which is the existence of a previous trend. Probably

the best known chartist formation is the reversal pattern called the head and
shoulders.

Head and Shoulders: The head and shoulders is a three part formation
consisting of a large middle peak with two smaller peaks on either side.

Chart 2.12a shows an idealised example with the ‘neckline’ drawn beneath the
left and right shoulders, A and C. The head and shoulders formation is not
generally considered by classical chartists to be complete until the final
penetration of the neckline and last peak (point D) has occurred. Once the
pattern reaches point D, a full trend reversal is deemed to have been

signalled.

It can be seen from Chart 2.12b the way in which the path of the Deutsche
mark against the dollar over the period 1984-86 was interpreted by certain

chartists to have traced out head and shoulders formation.

There are many variations on the basic head and shoulders theme. For
example, a inverse head and shoulders is essentially an inverted image of the

same pattern, formed at a market bottom, while complex head and shoulders
patterns may display perhaps double shoulders, or two heads. Failed head
and shoulders display the initial three peaks formation, but violate the standard
pattern because the price line crosses back above the neckline after the right
shoulder, invalidating the standard formation, in which the price line should not

recross the neckline after this point.

43



Chartists assert that identifiable patterns can have some underlying
Justification in terms of the fundamental supply and demand behaviour of the
market. Combining chart information on price activity and trading volume
enables stories to be told about the market activity behind the chart formation.
Consider this for the standard head and shoulders pattern. From Chart 2.12a,
the course of events of a ‘typical’ realisation was explained by the classic

textbook, Edwards and Magee (1966) along the following lines.

- A strong rally to a peak (Point A) accompanied by rising volume is
followed by a minor recession on lower volume. This is the left shoulder.

- The price rallies to new highs on slightly lighter volume and peaks (Point
B) above the previous high. The price then drops back to a level near the
bottom of the previous recession. This completes the head of the
formation.

- Athird arally (to C) on significantly lower volume fails to reach the heights
of the previous peak. The right shoulder has now been formed.

- The price moves below the ‘neckline’ - a line drawn across the bottom of
the two preceding lows.

- The pattern is completed with a slight return move back to the neckline.
This is followed by new lows.

This classic pattern seems to have developed something of a ‘folklore’ about
the course of underlying events - although all such justifications might be
regarded simply as ex post rationalisations. The accompanying classic ‘tale’

of this movement in the stock market is as follows. (Edwards and Magee
1966, pp 48-51)

A group of investors may believe that a certain asset is presently undervalued,
and as a consequence buy what comes available, although hoping not to
attract the attentions of other investors too early. After a while, other investors
begin to show interest in the asset, perhaps having perceived the
accumulation or having upgraded their rating of the asset for reasons similar to
those which attracted the original investors’ interest. As the asset is scarce,

the extra demand begins to push up the prices.
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The up move gathers momentum as demand is buoyant, and the market
realises that perhaps this asset was undervalued in fundamental terms. By
now the price is reaching the level at which the original investors had planned
to take profits. To sell a large number of units now, however, would weaken
the price - clearly a gradual approach is required. Hence they begin to sell
their holdings little by little.

However, a lull in demand may occur before they have distributed their entire
holdings, possibly caused by the market sensing an increase in supply.
Consequently, the group of original investors stops selling, and may even buy,
In an attempt to support the price. As the flow of supply has now ceased, the
price Is free to rise again and move into new highs. This gives the investors
the opportunity to unload the rest of their holdings. Provided they judged the
market correctly, their sales will have satiated demand for some time to come,
and prices will drift back to the previous support level. A minor rally will follow
on the strength of new buying from traders who were waiting for just such a

minor reaction, then the full down trend is underway.

A similar story is told for formations at market bottoms, except the focus is
then on accumulation rather than distribution. Technical analysts will argue
that all chart patterns can be justified as mirroring the market’s supply and
demand reactions. It is, however, enlightening to realise that the entire
motivation for the above story lies in differential information - to some extent

negating the premise of the price discounting mechanism.

It is clear from these ‘folklore’ tales justifying the major patterns that chartists
see themselves as being able to spot patterns which the behaviour of the rest
of the market has caused. In this sense, their beliefs can perhaps be
characterised as a view that they themselves are ‘smart’ traders, while the rest
of the market acts naively, trading on ‘mistaken’ beliefs about fundamental

influences. This is an interesting contrast to the academic literature surveyed
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in Chapter 3, in which economic models incorporating participants with
different views invariably characterise the so-called non-
fundamental/noise/chartist-type traders as ‘naive’, while it is the

fundamentalists who are ‘smart’.

Furthermore, looking at Chart 2.12b of a head and shoulders top in the foreign
exchange market, one can easily point to fundamental economic reasons for

the pattern - for example the September 1985 Plaza Accord causing the right
shoulger.

Justification for the major price patterns, including the head and shoulders, is
oftered by Plummer (1989), who views the behaviour of the market in terms of
crowd psychology.(1 0) He suggests that a crowd’s response to shocks (in the
case of contra-trend shocks, a three wave response he terms the ‘price-pulse’)
combined with the ‘natural rhythms’ of the crowd are reflected in those

patterns identified by traditional technical analysis.

Tops and Bottoms: There are several groups of so-called ‘top and bottom’

patterns, but the triple top and bottom can be regarded as only a minor

variation on the above head and shoulders formation. Triple tops and
bottoms essentially the same pattern, but have all their peaks at the same

level. A double top or bottom, as its name implies, may be identified if a trend

(10) The behaviour of market participants analysed from a pshychological
viewpoint is also apparent in some recent literature on cognitive
psychology. Systematic biases have been documented in the decision
making processes of individuals - see, for example, Arrow (1982),
Hogarth and Reder (1987). This literature is also discussed in Chapter
3, section 3.4.5.3.
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reversal takes the form of two peaks of roughly equal magnitude. The
likelihood of a significant trend reversal following such a movement is

supposedly greatly increased the more pronounced was the previous trend.

Rounded tops and bottoms (or saucers) are claimed (eg Schwagar 1984) to be

one of the most reliable formations, but less common than reversal patterns.
A rounded top is a shape which chartists perceive as being indicative of a very
gradual change in trend, and the classical form of the pattern would be

accompanied by a mirror-image movement trading volume.

Spikes, or ‘V’' Tops and Bottoms: The V top or bottom differs from most the
other standard reversal patterns in that it is recognised at a sudden, rather
than a gradual, change in trend. Because of this it is held by chartists to be
more difficult to anticipate for trading purposes, but certain features are
claimed to suggest its imminent occurrence. For example, if the chartist
suspects the trendline is unsustainable - eg especially steep with few
retracements and possibly several gaps in the price line - a sudden reversal
may well be believed to be imminent. Traders would usually tend to be wary
of such price paths, but there is naturally a temptation to remain in the market

for as long as possible during a pronounced trend in order to let the profits run.

Triangles: If reversals assume a pattern, whereby (say) an up trend reverses
by the price tracing out a succession of diminishing peaks and troughs, it

would be termed a triangle. Triangular chant formations will be discussed in

more detail in the next section as they are more usually identified by chartists

in mid-trend as continuation patterns.

47



Price Gaps and Reversals: If there are price ‘gaps’ in the price path, chartists
assert that the path is probably unsustainable. A gap on a price chartis a
range over which no trading has taken place: the low of the day is above the
previous day'’s high, or the day’s high is below the previous day'’s low.

Chartists distinguish four types of gap:

(1) The Common Gap: This is held to be the least significant type of gap,
appearing within a trading range, and is interpreted as being indicative
of lack of interest in thinly traded markets. Such gaps are generally
ignored by chartists.

(i) The Breakaway Gap: If the price suddenly surges out of a trading
range, leaving an area where no trading activity has taken place, it is
termed a breakaway gap. |f they are accompanied by heavy volume,

they are asserted to be among the most reliable chart signals.

()  The Runaway (or Measuring) Gap: Usually cited in strong up or down
trends, runaway gaps occur when the price movement accelerates and

leaps forward. In an uptrend such a gap would be taken as a sign of

strength, in a downtrend a sign of weakness.

(iv) The Exhaustion Gap: The so-called exhaustion gap precedes a trend
reversal, occurring near the end of a market move. Its use is largely
descriptive - even chartists say that the best way of distinguishing a

runaway gap from a exhaustion gap is hindsight.

If the charted price movement of a trend reversal is flanked by gaps on either
side, the resulting the pattern is the island reversal - a pattern which is
believed often to signal major trend transitions, and as such, will tend to carry

much weight in chartist analysis.
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Having seen the major classifications of chart reversal patterns, the next

section considers those formations which instead suggest trend continuation.

2.4.3: Continuation Patterns

Continuation patterns are generally identified by chartists within long-term
trends, and the patterns themselves are said to tend to materialise over a
much shorter time horizon than the foregoing reversal patterns (Murphy 1986).

One of the most common type of continuation patterns is that of the triangle.

Triangles: There are three basic classifications of triangle: symmetric,
ascending and descending, their text-book formation is shown in Chart 2.13.
Symmetric triangles (Chart 2.13a) can be outlined by two converging trend
lines. The point at which these lines would cross if extended is termed the
apex, and the full vertical height of the pattern is called the base. Ascending
triangles consist of a rising trendline and a horizontal upper line (Chart 2.13b)
descending triangles similary consist of price movement enclosed by a down

trendline and a honzontal lower line.

The crucial aspect of triangles is held to be the direction of breakout of the

price line from the pattern. As triangles are usually identified as continuation

patterns, the breakout would therefore tend to be in the direction of the

prevailing trend. (Chartists do, however, point to occasions where reversals

assumed a triangular formation.) The general "rule” though is that an
ascending triangle is a bullish indicator, a descending triangle a bearish sign,

and that a symmetric triangle will probably ‘breakout’ in the direction of the

prevailing trend.

Looking at Chart 2.13a, the ‘minimum requirement’ for any valid triangle is four
reversal points, although six points as illustrated are more usual. Note that six

reversal points give the five wave advances of an Elliott wave - see Section

2.2.2.2.
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Another chartist pattern, the diamond is a combination of two triangles back-to-

back, although this is more commonly cited as a reversal pattern at market
tops.

Most triangle and triangle-based formations tend to last for perhaps a few
months. The class of much shorter term patterns assuming a similar

appearance are referred to as flags and pennants.

Flags and Pennants: These are held to be particularly common patterns, but
of only short duration, lasting for periods of up to 2-3 weeks within trend
phases. The price movements for both are similar, the distinction drawn
being that a flag can be enclosed by parallel lines while a pennant is price

movement within converging lines. See Chart 2.14.

A teature of both patterns is that they are supposed to point in opposite
directions to the prevailing trend, and develop noticeably quicker during a
down trend. Flags and pennants are attached to a so-called ‘flag-pole’, in the
form of a sharp decline or advance before the pattern develops. In a classical
‘textbook’ formation, the sharp preceding move would take place on very
heavy volume, which would subsequently decline as the pattern develops.
Then, once the flag or pennant is complete, the trend wouid be expected to
resume in a new flurry of trading activity. It is at the point of the breakout from

the formation at which chart-based dealers would often take positions in the

direction of the prevailing trend.

Continuation Head and Shoulders: While the head and shoulders is probably
regarded by chartists as the most reliable reversal pattern, occurrences of it
have been pointed to in mid-trend. However, while the pattern may be

recognised under such circumstances, its forecasting value would naturally be

markedly inferor to its reversal counterpar.
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The Wedge: The so-called ‘wedge’ continuation is very similar to the triangle
In both appearance and duration. However, the distinguishing feature of this
formation is that the two covering lines which enclose the price movement lie
on a marked slant, as illustrated in Chart 2.15a. Wedges, like pennants, slant
against the prevailing trend - hence a falling wedge is considered to be bullish,
and a rising wedge bearish. This bull/bear guidance is their main application
to trading, and positions would probably be taken accordingly once an analyst
believes the onset of a wedge has been identified. Generally, chartists would
expect that the price line would move about two-thirds of the way towards the
apex before breaking out to continue the trend. Like other continuation
patterns, volume is ideally supposed to diminish as the pattern develops and

the formation ought to take shape quicker in a down trend.

The Rectangle: As its name suggests, a rectangle is interpreted as a pause
in the trend during which the price moves between two parallel horizontal lines.
Chant 2.15b shows an example of a bullish rectangle in an up trend. The
price movements are akin to a trading range, but of shorter duration. A close
markedly outside the rectangle is usually interpreted as indicating the direction
of the ensuing trend - so although the rectangle is generally cited as a typical
manifestation of a continuation pattern, the chartist would not rule out a

reversal.

Trading approaches to rectangles will differ between analysts. Some may try
to avoid what they consider to be a trendless market altogether, while others
may assume the rectangle will be a continuation pattern and take say, long

positions near the lower end of the price band in an up trend.
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2.4.4. Concluding comments on pattern recognition

This completes a description and categorisation of the main chart patterns
which chartist analysts claim to be able to identify in financial price senes.
Economists firmly wedded to fundamentalist explanations of market behaviour
will no doubt remain sceptical of these. However, a possible rationalisation
would be that the ‘long and variable lags’ inherent in the economic system,
together with ignorance of the ‘true model’, means that perhaps the best that
can be done, at least over the short to medium term, is to identify regular
patterns which are seen to occur in the data, without concern over their
justification. This ‘Dlack box’ rationalisation is again reminiscent of the
justification often given for using ‘black box’ statistical techniques, such as the
Box-Jenkins methodology. An empirical comparison of a set of chartist
forecasts and the Box-Jenkins approach is included in Chapter 5, Section
5.6.3.

At least one problem with pattern recognitions however, is that it is in practice
very subjective. Patterns will usually not conform exactly to the textbook
example, and considerable experience will generally have to be brought to
bear in their recognition. In addition, one might also argue that they are easy

to see ex post, but not ex ante, and it is the latter which is of prime importance

to market traders. For these reasons, most technical analysts will generally

went to supplement pattern recognition with other, less ambiguous indicators.

It is here that mechanical indicators play a role.

2.5: Mechanical trading rules
Whereas chartist pattern identification is largely subjective and open to

individual interpretation, the various chartist mechanical trading rules or

systems can be used to generate precise signals.
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This might suggest that the use of mechanical systems would to some extent
counterbalance the subjective element of pattern-based trading and thereby
produce a more consistent approach - while chartists may disagree over
pattern formations, mechanical signals should be unequivocal. This would,
however, be to oversimplify the case partly because of the varieties of systems
and hybrid indicators which could be used, but especially because the signals
generated are normally considered in conjunction with other, more subjective

chartist approaches. Hence even if a mechanical system alone is used, the

results are prone to be user-dependent.

The following discussion of mechanical trading rules is divided broadly into
trend following and non-trend following systems. Moving averages and
breakout systems are the two most widely used methods in the former
category, to which can be applied various additional confirmation (‘filter’) rules.
The major non-trend foliowing systems are brought together under the heading
of ‘overbought and oversold indicators’, which includes an analysis of the
classes of momentum, oscillator and rate of change indicators. To each
mechanical system numerous alterations could be made and hybrid indicators
constructed: but the aim of this section is to explain the core methods used by

technical traders.(1 1)

2.5.1: Trend Following Systems

2.5.1.1: Moving Averages

Most mechanical trading schemes rely on some form ot moving average
system. The basic form of moving average is constructed by taking the
average of the previous N period’s prices. Several variations in this

construction are possible, though a standard interpretation of them appears to

be adopted.

(11) Recent academic work in economics (Schulmeister, 1988) has assessed the
performance of various combinations of mechanical trading rules. This
work is discussed in Chapter 3, section 3.4.4.
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The closing price is most commonly used in the calculation of a moving

average, as it is generally held by chartist to be the most important price of the

day. Edwards and Magee (1966, p8) describe it as, "...the final
evaluation...made by the market during the day...the figure upon which the
majonty of prospective traders base their plans for the following day. Hence
its technical significance...". Some technicians, however, may instead use the
midpoint of the day’s range, while others use the average of the high, low and

closing price.

Another issue is the placement of the moving average. The statistically correct
way to indicate a trend with a moving average is to centre it, by plotting it in the
middle of the time period to which it refers, thus a thirteen day moving average
would be plotted seven days back. Moving averages used for day-to-day
trading purposes by chartists, however, are almost invariably piotted on the
final day of the period, so in effect the latest price is being compared with the

value some penod earlier.

Because of various perceived shortcomings of a simple moving average,
namely the time lag before turning points are indicated, the factitis
unweighted and that only the period covered by the average iIs taken into

account, various weighting systems are sometimes used by chartists.

By using a linear weighting, greater importance can be given to more recent
observations. While the linearly weighted moving average can be seen to lead
a simple moving average, thus alleviating the time lag problem, it does not
overcome the difficulty of accounting for only a limited length of price

movements. Alternatively, by using an exponentially weighted moving

average, it is possible to include all available price data in the calculation, but
still to assign greater weight to more recent observations. Despite these more

complex systems, a simple moving average appears to be the most widely

used form.
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The decision of what length of moving average system to use is held to be
particularly important as short or long term averages can give very different
signals. Long term moving averages are held by chartists to be most effective
in a trending market, as being less sensitive to minor movements, they will
follow the direction of the trend and probably give less false signals
(whipsaws) than a shorter average. Looking at the moving averages on Chart
2.3a and 2.3b shows how the longer (40 or 50 day) moving averages follow
the trend better compared with the shorter (10 or 20) day averages, keeping
the trader on the right side of the market with few whipsaws throughout the
trending phases.

It has been suggested in the chartist literature (see eg Pring 1985) that
Fibonacci numbers can be useful in moving average analysis. Many of the
timespans commonly used by chartists are in fact numbers in the Fibonacci
series. For example, the 21 day moving average is a standard calculation for
daily charts, while the 13 week average is widely used in stocks and

commodity charts.

When prices are in a sideways (trendless) trading range, a short term moving
average is widely believed to be more eftective. By indicating minor price
movements, it will give more frequent and earlier signals than its longer term
counterpart. As illustrated in Chart 2.3b, because the length of the longer 50
day average exceeds any minor ‘cycles’ dunng the sideways price movement
(around June-September 1989), it provides virtually no information, following a
straight line through the period. Yet while the higher sensitivity of the short
term 20 day moving average can capture minor turning points in the trendless
market of Chart 2.3, it is prone to give less clear movements and whipsaws in

the later trending market.

Clearly, choice of time span affects the type of information conveyed. The
‘optimal’ length vanes between individual chartists and individual markets, but
the argument that longer term moving averages are most useful in trending

markets while shorter term averages provide early information on trend
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reversals and minor cycles appears to be a generally accepted principle
among technical analysts. Most technical analysts will in fact use more than

one length of average, drawing on the perceived advantages of each.

2.5.1.2: Trading signal generation from moving averages

Single moving average: By plotting a single moving average on a bar charn,
buy and sell signals are generated when the average crosses the price line.
A buy signal would be generated when the closing price moves above the
moving average, while the price moving below the average would give a seil
signal. Both situations can be seen from Charts 2.3a and 2.3b. While the
signal is usually taken to be given when the closing price crosses the moving
average line, some technicians advocate that the moving average line itself

should turn in the direction of the price line for extra confirmation.

Multiple moving averages: Two moving averages of different time spans can

be used to generate signals, via the double crossover method.(12) A buy
signal would occur when the shorter average cuts the longer from below, and
a sell signal would be generated when the shorter average moves below the
longer, situations occurring in Chants 2.3a and 2.3b. Widely used
combinations are 5 and 20 day averages, 10 and 40 day averages and, for

major movements, 10 and 30 week averages.

There are several variations and additions to this standard cross-over method,
all of which attempt to look for further confirmation of the buy/sell signals.

One commonly cited confirmation caveat is that major trends are assumed not
to have reversed until both lines are moving in the same direction. The use of
additional rules, such as the filter rules discussed below, are intended to
improve the performance of moving average systems, largely by reducing the

number of whipsaws which inevitably occur.

(12) The double cross-over method is a generalisation of single moving average
signal generation, as the price line in the latter can be regarded as a
‘one-period moving average’
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It is also possible to use three moving averages to generate signals, in a
similar fashion to the double crossover method. As shorter moving averages
follow the price line more closely than longer moving averages, it follows that
there should be, at least during trending phases, a predictable alignment of the

multiple averages. For example, during a bull market the shortest average

would be above the medium average, which would be above the longest. The
most common choice of timespan for a triple moving average, and that

generally used by the commercial chart services, is 4-9-18 days. Hence a

buy signal would be anticipated during a down trend when the 4 day line
crosses above both the 9 and 18 line. The signal would be confirmed when
the 9 day line crosses above the 18, thus giving the 4-9-18 ordering expected
in an uptrend. Conversely, a definite buy signal would not be given until first,
the 4 day line crosses below the 9 and 18, followed by the 9 crossing below
the 18.

However, in terms of the various types of moving averages discussed above,
some chartist studies have shown that, despite the theoretical advantages of
more complex calculations, a combination of two simple moving averages
often proves to be the most effective tool (see eg Hochheimer 1980), and

indeed appears the most widely used among practising chartists.

The perceived advantages and disadvantages of moving average systems are
largely common to all trend following systems. The other major type of trend
following system is the ‘breakout’, described in the next section - which is

followed by an appraisal and possible modifications applicable to such

systems.

2.5.1.3: Breakout systems

Breakout systems are also known by various other names - such as price
channels and weekly rules. Like moving averages, there are many variations

on their central theme but they all operate on the principle that market
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movement to a significant new high or low is indicative of there being sufficient

potential to continue the trend in the direction of the breakout.

The Four-Week Rule: The four week rule was found by Dunn and Hargitt
(1970) to be the most successful of an array of mechanical systems available

at that time. It is based on the following rules (applied to the spot market):

1 Buy (go long) whenever the price exceeds the highs of the previous four
full calendar weeks.

2 Sell (go short) whenever the price falls below the lows of the previous four
full calendar weeks.

A whole array of modifications has been applied to such systems. For
example, the general rule above has the disadvantage that it is ‘continuous’, ie
the trader always has a position, so is exposed to whipsawing during trendless
phases. Attempts can be made to reduce this hazard by modifying the
system so as to make it non-continuous. This can be done by using a shorter
breakout rule (perhaps a two-week rule) for liquidation purposes. So while the
initiation of a new position would require a four-week breakout, the position
would be liquidated if there were to be a two-week signal in the opposite

direction. According to the rule, the trader would then only enter the market

again at the signal of a new four-week breakout.

The length of such breakout rules is usually adapted for individual markets (so-
called ‘optimisation’). The length used will generally dictate the sensitivity of
the system, in the same way that the choice of length of a moving average will
involve a trade-off between rapid recognition of valid turning points and

unwanted whipsaw effects.
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2.5.1.4: Trend following systems and filter rules

Both moving average and breakout systems are trend following in
construction, and as such are perceived to display similar advantages and
disadvantages. They tend to let profits run while cutting losses short - thus
following one of the oldest maxims of trading. However, they are reactive by
construction, inevitably signalling with a lag. The user of trend following
systems faces the trade-off between excessive false signals and speed of
response to turning points - hence the popularity of the double crossover
moving average which utilises the features of both long and short term
measurement. Finally, all trend following systems work best in trending
markets - during periods of sideways movement they are especially prone to
generate false signals. Most modifications to trend following systems impose

additional confirmation requirements upon signals, in order to reduce this

endemic whipsaw problem.

Filter rules impose screening conditions which aim to eliminate trades which
have a low probability of success. Some possible filtering mechanisms which

can be imposed on mechanical signalling systems are described below:

(1) Using a fundamental model to confirm technical signals could act as a
filter by clarifying the market direction. The buy and seli signals would only be

acted upon if the economic model confirmed the direction of the trend.

(i) As well as requiring the single moving average (say) to cross the price line
in order to generate a buy/sell signal, a filter may require that the entire day’s

price action clear the average.
(iii) A crossover signal may also be required to achieve some kind of breakout

on the chart - this is clearly a more stringent requirement than normal, so will

generate stronger (albeit less frequent) signals.
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(lv) A time delay could be imposed before acting on signals. While this would
mean that false signals could be largley avoided as they tend to reverse
themselves very quickly, the imposition of a time filter entails the penalty of

late market entry in response to genuine signals.

Clearly all such modifications will give more and more scope for variety in
chartist analysis. While the imposition of filter rules such as (i) seem to negate
the pure chartist principle, the suggestion of such a combined approach does

seem to accord with the complementary approach to charts and fundamentals

which is apparent in practice (see results of survey in Chapter 4).

2.5.2: Non-trend following rules

2.5.2.1: Overbought and oversold indicators

There exists a large class of indicators which differ from trend following
systems in that they are designed to attempt to anticipate rather than simply to
lag changes in price movements. By using them chartists hope to warn of
strengths or weaknesses in price movements before the ultimate peaks or
troughs, and provide more useful information in sideways markets than do

simple trend following systems.

A plethora of overlapping terminology surrounds these indicators. They are
here drawn together under the general heading of ‘overbought and oversold
indicators’, which encompasses the class of indicators which might broadly be
termed ‘oscillator’, ‘rate of change’ or ‘difference’ analysis. As an introduction

to the type of indicators, the basic rate of change oscillator is described.
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Rate of Change (ROC): One of the basic oscillator formulations is a simple
rate of change formula, using the ratio of the most recent closing price to that

of k days ago:
ROC (K) = Pt * 100
Pt—k

(For presentational purposes, this series is sometimes plotted as ROC(k)-100
to give a centre-line of zero). The ROC line is interpreted by chartists as a
momentum indicator: a rising ROC index would imply growth in momentum - a
bullish factor, while a falling index would point to a loss of momentum and a
bear market. An ROC indicator is plotted on Chart 2.3b.

The concept of momentum underlies overbought and oversold analysis, as the
subject is concerned with the change in prices rather than the price levels
themselves. This analysis, however, is regarded by most chart analysts as
secondary to trend analysis in that trades should never be made against an
overnding market trend (Murphy 1986). There are many different ways in
which momentum oscillators are constructed, but their interpretation is broadly
similar. The oscillator is usually plotted along the bottom of price charts and

would be used to support and highlight the signals in the price line - as in
Chart 2.3b.

Overbought and oversold indicators of all kinds move within a fairly flat band,
and extreme values, either upper or lower, are usually taken to be a warning
that the price is too high or too low to be sustained and that the market is due
for a correction. While oscillators are essentially used as a tool to supplement

other technical indicators, they can be used to generate specific buy and sell

signals.
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The general overbought/oversold trading rule would be based on the crossing

of the zero line:

1 Buy when the oscillator moves above the zero line.

2 Sell when the oscillator moves below the zero line.

- with the caveat that trades should only be made in the direction of the
prevailing market trend.

As well as the ROC indicator described above, several other types of

overbought and oversold indicators will illustrate the principle.

Momentum Line: A standard momentum line is constructed by subtracting the

closing price of k days ago from the last closing price:

M(k) = Py - Py

The resulting positive or negative figure is then plotted around a zero line, in
much the same way as the ROC indicator. Some divisor is often used as

scaling factor, commonly P, (which does not affect the signals generated).

Moving Average Oscillator: The use of multiple moving averages to generate
buy and sell signals was discussed earlier under the category of trend
following systems. The same double moving average principle is used by
chartists to construct oscillator chants. The usual way this is done is to plot
the difference between the two averages as a histogram, the bars of which
appear as a positive or negative value around a zero line. Alternatively, the
percentage difference between the two averages (shorter as a percentage of

longer) can be plotted.
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When the lines move far apan, it is taken as an indication of a market extreme
which may result in a pause or change in the trend. Thus, as well as their
standard use as a trend following system, the relationship between two moving

averages can be used to try to identity overbought and oversold conditions.

Relative Strength Indicator (RS1): A perceived problem of most overbought
and oversold indicators is that they offer no guide to what constitutes ‘extreme’

values - identification of highs and lows is somewhat arbitrary. Another
disadvantage is that momentum lines are prone to erratic movements, often
caused when extreme values are dropped off the calculation of a difference,
so that sharp movements k days ago, even when recent price movement has
been relatively smooth, can cause marked shifts in the momentum line.

Distortions such as these could be minimised by some smoothing process.

The Relative Strength Indicator (RSI) (Welles Wilder, 1978) is a measure
designed in an attempt to overcome these problems. It incorporates a moving
average to smooth the series and it assumes a constant scale of 0 to 100, thus

solving the problem of measurement of upper and lower values.

The RSI is defined as:

RSI=100- 100
1 + RS

where RS = Average of previous k days'’ price increases
Average of previous k days’ price falls

For example, were a 14 day period to be used, the numerator of the relative
strength calculation would be the total points gained on the up days, divided
by 14. In a period of near unbroken up movements, the RSI would approach
100, while in the opposite situation it would approach zero. The smaller the
period (k) over which the indicator is calculated, the more sensitive it is, and

the wider its amplitude.
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The RSI can be employed by chatrtists in both a subjective and a mechanical
tashion. When graphed, its pattern formations might be interpreted in a
similar manner to price charts - head and shoulders, triangles, pennants and
so forth may in some cases be identified on the RSI line. Interactions
between the price and RSI lines are also considered by chartists. For
example, a serious warning of likely market reversal is taken to be the

divergence of the RSI| and the price line.

Moving onto a more mechanistic interpretatation, ‘extreme’ values of the RSI
are considered to be 30 and 70 - indicating oversold and overbought
conditions respectively. (These margins are often widened to 20 and 80 for
RSls calculated over shorter periods). The 30 and 70 lines of an RSI| can be
used to generate specific buy and sell signals. To illustrate, a value of 70 plus
IS thought to be a warning of overbought conditions, and the chant-based
trader who saw the RSI reach the 70 level would probably anticipate selling as
he would believe the market may soon peak and turn down. A crossing back
below the 70 line is taken to signal the appropriate sell point. Similar

principles apply to the crossing of the 30 line.
2.5.2.2: Overbought/oversold analysis and contrary opinion

Another chartist technique often linked to overbought/oversold analysis, which

is used to anticipate market extremes, is the principle ot contrary opinion.

Contrary opinion holds that the view of the majority is generally wrong. |t
follows, therefore, that a subscriber to this principle should ascertain the view
of ‘the majority’ and then take the opposite course of action, moving in the

opposite direction to the market as a whole.

Measures of contrary opinion are usually based on the recommendations
published by market advisory services, thus implicitly assuming that these give
a fair reflection of overall market sentiment. The results are usually presented
in the form of the percentage of bullish opinion, with around 75% and 25%
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being taken as indication of overbought and oversold conditions respectively.
The justification for the apparent perversity of the contrary opinion doctrine lies

In terms of fundamental supply and demand relationships.

For example, if market sentiment appears overwhelmingly bullish, then a
chartist may feel that there is not sufficient upward potential remaining in the

market (because, perhaps, most traders could be holding long positions, or be
at high exposure), and therefore would be inclined to advise selling.

Contrary opinion, although generally classified as a device of technical
analysis, has its feet in several camps. On the one hand it has been likened
to oscillator analysis in that it attempts to anticipate market extremes, but it is
also a sentiment indicator, trying to reflect the psychology of the market, in
assessing whether attitudes are bullish or bearish. In this respect, contrary
opinion tends towards fundamentalism, as it is looking behind the pure market
price movements to the reasons underlying it. Contrary opinion measures
also can be looked upon as a type of mechanistic filter rule - sell at over 80%,

buy at under 20% etc.

Perhaps another interesting point concerning the principle of contrary opinion
is that it is almost diametrically opposed to Keynes’ (1936) descnption of
financial markets as akin to a newspaper ‘beauty contest’ competition in which
the winner is the one who guesses what everybody else thinks everybody else

is thinking (and so on).

2.6: Conclusion

This completes a summary of the major techniques used by chartist analysts.
Rather than attempt to summarise what is essentially a summary of chartist
methods, it is perhaps appropriate at this point to consider which of the
techniques outlined above are used most intensively in the financial markets.

Having spoken, however, to a large number of active technical analysts, it
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seems clear that a single chartist could not give a representative answer to
this question. Apart from the fact that almost every technical analyst will have
a unique approach, nearly all of the methods discussed above can be used to
some extent in any particular piece of chart analysis, although individual
chartists may concentrate on a particular type of analysis. Thus, an analyst
might recognise a pattern in the time series, a head and shoulders formation,
say, but also supplement this analysis by looking at rate of change indicators
and moving averages. He might also add that, for example, the partially
complete right shoulder is composed of five secondary upwaves so that,
according to the Elliott principle, it should be completed by three downwaves.
Hence any particular application of chart analysis will generally involve a
mixture of both subjective and objective techniques to produce an overall

prognosis.

Empirical evidence on the use and role of chartism in practice will be
presented in Chapter 4. In the next chapter, however, the treatment of non-
fundamental, chartist analysis in the academic literature is considered. While
this once neglected area now seems to be gaining attention, it does also
appear that little work has yet been done to examine the actual role of
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