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Introduction

Economically, a shockwave occurs in an otherwise well-behaved
time series when a violent breakout in price manifests itself in either
direction. Shockwaves can be either anticipated or unanticipated.
Fortunately for spot currency traders, most of these breakouts
are expected owing to scheduled news announcements released by
government agencies and some independent institutions.

Knowing when shockwaves will occur gives Forex traders a
tremendous analytical advantage in measuring, identifying, and
categorizing each shockwave’s unique properties. By scrutinizing
a plethora of historical shockwaves, analysts can isolate and deter-
mine recurring shockwave personality traits, which, in turn, may
directly influence market entry timing and the size and position
of the trade.

ABOUT THIS BOOK

This book not only examines the shockwave itself (which occa-
sionally lasts less than a minute or two after the news release) but
also investigates the reactive phase that immediately follows the
shockwave. This is in a very broad sense the economic equivalent
to Newton’s third law of motion: “For every action, there is an
equal and opposite reaction.”

Numerous analytical tools required to unveil the mysteries of
Forex shockwaves are also explained in this book. Some are old

xiii
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Xiv Introduction

techniques with new variations (such as adjustable-range studies),
and others are relative newcomers to the arena of technical analy-
sis (such as activity, inertia, composite charting, and Forex wave
theory).

Lastly, I should note that trading in the global foreign exchange
markets recently has exceeded $2 trillion a day and is expected to
double over the next five years. Spot currency traders with a solid
knowledge in a wide variety of analytical tools and shockwave
behavior will have an appreciable advantage over the novices
entering the world’s largest financial market for the first time. The
highly visual approach presented in this book allows investors to
use it as a computer-side reference guide while working online in
their currency trading platforms.

HOW THIS BOOK IS ORGANIZED

There are seven major divisions within this book.

PART 1: FUNDAMENTAL STUDIES

The subject of this book is shockwave analysis, which is a branch
of technical analysis. Why, then, include a section on fundamen-
tal analysis? Simple. Fundamental economic factors do influence
currency prices, and even though they may not affect price fluc-
tuations directly at the tick level, it is always expedient for techni-
cal analysts to be aware of the forces that can adversely influence
technical forecasts. Regression studies for interest rates, balance
of trade, and consumer price indexes are included as reference
material.

PART 2: EXCHANGE RATE DETERMINANTS

This section examines price fluctuations at the very lowest possible
level, the electronic transaction level. Order flow not only affects
price movements but also liquidity, volatility, range of trading, and
transaction costs. Economic calendars for the most significant news
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releases are also presented in this section to assist speculators in
scheduling their daily and hourly trading sessions.

PART 3: ACTIVITY AND RANGE

Composite charts and diagnoses based on activity, range, and
their interaction are explored in this section. The study of both
activity and range is crucial to uncovering the semicryptic forces
behind spot currency shockwaves.

PART 4: FOREX WAVE THEORY

Wave analysis of economic cycles began in earnest during the 1930s
and continues to evolve even today. An innovative addition to tech-
nical analysis called Forex wave theory is reviewed in this section.
Wave relationships, cycle nomenclature, and channel lines are
examined in detail.

PART 5: SHOCKWAVE RAW DATA

Traditionally, the most significant news releases have occurred at
8:30 a.m. ET on Fridays. Fifteen practical studies from January 6,
2006 through April 14, 2006 are presented as OHLC vertical bar
charts and continuous tick charts. These are accompanied by
corresponding statistical analysis for each chart.

PART 6: SHOCKWAVE SWING DATA

In this section, the swing reversal algorithm essential to reversal
charting is applied to the raw data presented in Part 5. This assists
traders in identifying recurring shockwave patterns and provides
insight into determining market entry and exit timing.

APPENDICES

The 11 appendices are an integral part of shockwave analysis and
are intended to act as detailed reference tools while readers are
trading online.
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DISCLAIMER

I want to emphasize that spot and futures currency trading may not
be suited to everyone’s disposition. All traders must be keenly aware
of the risks involved and of the consequences of poor trading habits
and/or mismanaged resources. Neither the publisher nor the
author is liable for any losses incurred while trading currencies.



PART 1

Fundamental
Studies
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Chapter 1

Fundamental
versus Technical

OVERVIEW

It is commonly accepted that there are two major schools of
thought when formulating a trading strategy for any market, be it
securities, futures, or currencies. They are called fundamental
analysis and technical analysis. The former is based on economic fac-
tors, whereas the latter is concerned with price actions. Of course,
most traders may opt to include elements of both disciplines while
honing their personal trading strategy.

This book was written specifically for spot currency scalpers and
day traders who favor technical analysis and are particularly inter-
ested in wave theory forecasting and shockwave studies that are
investigated in the bulk of this book. In Part 2 (Exchange Rate
Determinants), I examine price fluctuations at the lowest conceiv-
able arena, the order-transaction level.

However, I feel that any work on spot currency forecasting is not
complete if the influence of fundamental factors is totally ignored.
Hence this chapter has been included.

Copyright © 2008 by The McGraw-Hill Companies. Click here for terms of use.



4 Part 1: Fundamental Studies

TECHNICAL ANALYSIS

The motivating belief among all technical analysts is that past and
current technical data (open, high, low, and closing prices) pro-
vides sufficient information to forecast price fluctuations for the
immediate future. This genre of trader also believes that identifi-
able price formations and patterns recur with such a high degree
of frequency as to warrant market entry orders. This microcosmic
viewpoint, however, is based on a rather restricted set of input data:
the open, high, low, and closing prices. Futures speculators also
have the luxury of volume and open interest, two fields not avail-
able to Forex traders owing to the decentralized nature of the for-
eign exchange markets.

The small-cap short-term Forex trader who remains glued to the
computer monitor for hours on end is essentially granted only one
piece of incoming information—the prevailing market price.
However, there exists a myriad of techniques by which the collec-
tion and storage of the streaming data can be massaged and coerced
into revealing critical properties and characteristics about the
underlying currency pair. It is this process that makes the employ-
ment of technical analysis a potentially profitable occupation.

Forex shockwave analysis is an emerging branch within techni-
cal analysis that relies heavily on the principles of financial wave
theory. Traders will find many groundbreaking innovations in the
chapters that follow, several of which they may mold and modify
to meet their trading goals and ambitions.

FUNDAMENTAL ANALYSIS

Fundamental analysis is a study of the economy and is based on
the assumption that the supply and demand for currencies is a
result of economic processes that can be observed in practice and
that can be predicted. Fundamental analysis studies the relation-
ship between the evolution of exchange rates and economic indi-
cators, a relationship that it verifies and uses to make predictions.
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For currencies, a fundamental trading strategy consists of strate-
gic assessments in which a certain currency is traded based on vir-
tually any criteria excluding the price action. These criteria
include, but are not limited to, the economic condition of the
country that the currency represents, monetary policy, and other
elements that are fundamental to economies.

The focus of fundamental analysis is on the economic, social, and
political forces that drive supply and demand. There is no single set
of beliefs that guides fundamental analysis, yet most fundamental
analysts look at various macroeconomic indicators such as economic
growth rates, interest rates, inflation, and unemployment. Several
theories prevail as to how currencies should be valued (see Part 2
for details).
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Chapter 2
Interest Rates

OVERVIEW

Itis common knowledge that domestic interest rates have a direct
influence on price fluctuations of the corresponding underlying
currency pairs. The first statistical relationship to scrutinize is
based on the well-known maxim, “Smart money follows higher
interest rates.” Large corporations and institutions tend to con-
vert liquid assets to the currency of the country with the higher
interest rate.

For example, assume that the prevailing U.S. prime rate is 5.0
percent and that the equivalent British official rate is 4.75 percent.
Both countries announce a new rate on the same day: The U.S.
prime rate declines to 4.25 percent, whereas the British official rate
advances to 5.75 percent, a relative rally of 1.5 percent for the
British rate.

Assume that the U.S. XYZ Corporation is a major importer/
exporter for both American and British durable goods. After the
advance of the British rate, it now becomes more profitable for
XYZ Corporation to deposit its USD cash on hand reserves in
British banks, earning the higher interest rate. Therefore, XYZ
Corporation buys 10 million units of the GBPUSD currency pair,
longing the pound and shorting the dollar.

Copyright © 2008 by The McGraw-Hill Companies. Click here for terms of use.



8 Part 1: Fundamental Studies

FORECASTING MODEL

In my forecasting model, I will assume that the currency pair is the
dependent variable and that some function of the two interest rates
is the independent variable. Specifically, I will assume that the
interest-rate relationship is additive rather than multiplicative:

GBPUSD = A(U.K. rate — U.S. rate) + B

where A and B are the ordinary least squares (OLS) linear regres-
sion coefficients, slope and intercept, respectively. Note that in this
model the independent variable is the difference between the two
interest rates. Also note that an advance in the U.K. rate will cause
an advance in the GBPUSD currency pair. Conversely, an advance
in the U.S. rate will cause a decline in the same currency pair.

FUNDAMENTAL DATA

The U.S. interestrate data were obtained from an independent
financial portal called Money Café (www.moneycafe.com/library/
prime.htm). The British interest-rate data were obtained from the
Bank of England (www.bankofengland.co.uk/statistics/index.htm).
Monthly data for the time frame January 2000 through December
2005 for the GBPUSD currency pair was obtained from Disk
Trading, Ltd. (www.disktrading.com) on three compact disks.

VISUAL REPRESENTATION

In the upper portion of Figure 2-1, the U.S. prime rate is higher
than the Bank of England (BOE) official rate in all cases. At the
bottom of the chart is the difference between the two rates. The
vertical scaling on the right represents interest rates expressed as
percentages.

The solid continuous line in Figure 2-2 represents the monthly
exchange rate for the GBPUSD currency pair from January 2000
to December 2005. The dotted line is the regression estimate for
the forecasting model described earlier.


www.moneycafe.com/library/prime.htm
www.moneycafe.com/library/prime.htm
www.bankofengland.co.uk/statistics/index.htm
www.disktrading.com
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Table 2-1 Interest-Rate Regression Coefficients

Regression Coefficient Value
Slope 0.1861
Intercept 2.1597
Coefficient of correlation 62.39

REGRESSION RESULTS

A linear regression for the preceding model generated the results
shown in Table 2-1.

OBSERVATIONS

First, I note that a coefficient of correlation of 62.39 is relatively
encouraging, considering all the other economic factors that influ-
ence the GBPUSD exchange rate. Essentially, this means that 62
percent of the directional movement in the underlying currency
pair can be attributed directly to the fluctuations between the inter-
est rates of the two countries.

Sadly, though, this information does not directly benefit day
traders and scalpers who operate at the tick level. The U.S. prime
interest rate is published by the Federal Reserve Bank of St. Louis
and is only modified every one and a half to two and a half
months (on average). Thus critical analysis of interest rates is usu-
ally left to long-term traders.



Chapter 3
Balance of Trade

OVERVIEW

The purpose of this chapter is to quantify the influence of the
balance of trade between two countries on their corresponding
currency pair. Balance of trade (BOT) is defined as

BOT = exports — imports

The balance of trade hypothesis is as follows: An increase in one
country’s trade deficit will cause a proportional decrease in that
country’s currency. Conversely, as a country’s exports increase in
relation to its imports, the value of its currency also increases. Just
as a point of curiosity, the United States has a deficit trade balance
with over 90 percent of the world’s nations.

FORECASTING MODEL

The following linear model will be employed using the USDCAD
currency pair:

USDCAD = A X (U.S. exports — CA imports) + B

An ordinary least squares (OLS) linear regression will be used
to extract the following:

11
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12 Part 1: Fundamental Studies

A = first regression coefficient in the preceding model (slope)

B = second regression coefficient in the preceding model
(intercept)

s = standard deviation
r = coefficient of correlation

see = standard error of the estimate

The critical value here is 7 the coefficient of correlation, which
explains how closely the currency pair (the dependent variable)
follows the BOT data (the independent variable).

FUNDAMENTAL DATA

The U.S.—Canada BOT data were obtained from the U.S. Census
Bureau, Department of Foreign Trade Statistics (www.census.gov/
foreign-trade/balance/index.html). Initially, monthly data for the
time frame January 2000 through December 2005 were used. The
USDCAD currency pair data were obtained from Disk Trading,
Ltd. (www.disktrading.com) on three compact disks.

VISUAL REPRESENTATION

The first step is to chart the raw data to determine if there are any
statistical anomalies that may bias the regression coefficients and
the coefficient of correlation (Figures 3-1 and 3-2).

OBSERVATIONS

In Figure 3-1, on first sight we note that the BOT values exhibit a
rather “choppy” behavior. On closer inspection, we see that this
supposed erratic property is actually the sum of multiple sinu-
soidals overlaid on top of a basic downward trend. This becomes
an excellent candidate for trigonometric dissection at a later date.


www.census.gov/foreign-trade/balance/index.html
www.census.gov/foreign-trade/balance/index.html
www.disktrading.com
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US-Canada Monthly Balance of Trade (in USD Billions)
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In Figure 3-2, I explain the arbitrary use of the monthly
midrange instead of the monthly close for one important reason:
Through experimentation, it improved the coefficient of correla-
tion by 2 percent on average. Midrange is a central value, whereas
the closing price can fluctuate anywhere inside the monthly range.

I also must note that a clear linear trend is not required in either
set of data because the two sets are regressed against each other
and not against a straight line.

DESCRIPTIVE STATISTICS

The descriptive statistics for the independent variable (BOT) are
listed in Table 3-1.

The descriptive statistics for the dependent variables (USD-
CAD) are listed in Table 3-2.

Descriptive statistics are used by analysts to parameterize vari-
ous properties of the underlying data.

REGRESSION RESULTS

The OLS linear model generated the results shown in Table 3-3.

Table 3-1 Statistics for Balance of Trade

Statistic Value

High —3.1234
Low —8.2129
Range 5.0895
Midrange —5.6682
Mean —4.8273
Standard deviation 1.1114

Table 3-2 Statistics for USDCAD Currency Pair

Statistic Value
High 1.6008
Low 1.1591
Range 0.4417
Midrange 1.3799
Mean 1.4202

Standard deviation 0.1379
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Table 3-3 Model Coefficients

Regression Coefficient Value
Slope 0.0872
Intercept 1.8411
Standard error of the estimate 0.0082
Coefficient of correlation 70.29

Therefore, the forecasting model has the arithmetic form

USDCAD = 0.0872 X BOT + 1.8411

INTERPRETATION

The surprisingly high coefficient of correlation implies that the
BOT between the two countries does have a direct and positive cor-
relation with the corresponding currency pair on a long-term basis
(or at least in the U.S.—Canada example).

However, I must note that BOT is only one of many influences
on currency prices. The ultimate equation will have several depen-
dent variables on the right side and require a multiple (nonlinear)
regression for its solution.

ENHANCEMENTS

This study is far from being conclusive because it represents a sin-
gle fundamental influence and a single currency pair. The same
approach must be applied to all the major currency pairs and their
cross rates, as well as numerous other fundamental categories.

Additional analysis on USDCAD balance of trade can include
the following.

DIFFERENTIAL ANALYSIS

This involves performing a linear regression on the monthly
change in the two data sets using the linear differential model:

USDCAD — USDCAD

— BOT

current current

previous =AX (BOT
) + B

previous
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SERIAL CORRELATION

Serial correlation techniques are employed to determine if a
leader/lagger relationship exists between the two data sets. This
is also called a dominance/dependence relationship.

The dependent variable (the currency pair) is shifted one time
unit (one month, in this case) into the future. This is to determine
if the current BOT has a robust forecasting influence on the fol-
lowing month’s currency pair. For example,

USDCADy,, = A X (BOT},,.) + B

uly une

In the serial model, the coefficient of correlation must be sig-
nificantly higher than the coefficient of correlation using the stan-
dard nonserial model.

SMOOTHING TECHNIQUES

It is also expedient to determine the effect on the coefficient of
correlation when either the currency data or the BOT data or both
are massaged with mild moving-average filters.

TRIANGULAR CORRELATIONS

This involves the USD and two other currencies plus BOT data
among all three corresponding countries. The mathematics is
more complex but may yield a significant increase in the aggre-
gate coefficients of correlation.

CONCLUSION

A coefficient of correlation of 70 percent is very significant.
However, spot currency traders must keep in mind that this infor-
mation is used primarily by medium- and long-term speculators.



Chapter 4

Consumer Price
Index

OVERVIEW

The purpose of this study is to quantify the influence of the
consumer price index (CPI) between two countries on their cor-
responding currency pair.

Fundamentally, the CPI (also called the retail price index) is a sta-
tistical measure of a weighted average of prices of a specified set
of goods and services purchased by wage earners in urban areas.
It is a price index that provides a measure of inflation and a cost-
of-living index. The CPI can be used to track changes in prices of
all goods and services purchased for consumption by urban house-
holds. User fees (such as water and sewer service) and sales and
excise taxes paid by the consumer are also included. Income taxes
and investment items (such as stocks, bonds, life insurance, and
homes) are not included. There are numerous methods to quan-
tify one country’s inflation rate. In fact, a robust inflation indica-
tor should incorporate over half a dozen or so such indicators.
However, for the sake of clarity and simplicity, I have decided to
focus on the single-most important inflation indicator—the CPI.

The testing premise is simple: As one nation’s CPI rises, its
currency decreases proportionately against foreign currencies.

17
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FORECASTING MODEL

In this study I compare monthly CPI data between the United
States and the United Kingdom; thus the currency pair GBPUSD
is required. The method will be an OLS linear regression (cross-
correlation) of the following model:

GBPUSD = A X (U.S. CPI/U.K. CPI) + B

Note that because of the inverse relationship defined in the pre-
ceding hypothesis, the U.K. CPI must be in the denominator of
the independent variable.

CPI DATA

The U.S. CPI data were downloaded from the Bureau of Labor
Statistics (U.S. Department of Labor) at www.bls.gov/cpi and span
the time period January 1971 through December 2005. The corre-
sponding U.K. CPI data were downloaded from the National Statistics
Web site at www.statistics.gov.uk/statbase/TSDdownload2.asp and
cover the period January 1988 through December 2005.

The U.S. CPI data use a basis month of July 1983, whereas the
U.K. CPI data use May 2005 as the basis month. The basis month is
when the agency who compiled the data sets the CPI to 100.0 as a
reference point. This is an arbitrary decision on the part of the
compiling agencies, who, for very valid reasons, readjust the index
periodically. Mathematically, the use of two different basis months
in two sets of data has no effect on their mutual coefficient of cor-
relation because scaling is linear.

INDIVIDUAL LINEAR REGRESSIONS

Before performing a cross-correlation between the two CPI data
sets (the independent variables) and the corresponding cur-
rency pair (the dependent variable), it is expedient to test the
CPI data individually using a simple time-based linear model
(see Figures 4-1 and 4-2):

CPI = A X MonthNo + B


www.bls.gov/cpi
www.statistics.gov.uk/statbase/TSDdownload2.asp

Consumer Price Index
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US Monthly Consumer Price Index (July 1983 = 100)
Jan 1988 to Dec 2005
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Figure 4-1 U.S. consumer price index.

GB Monthly Consumer Price Index (May 2005 = 100)
Jan 1988 to Dec 2005
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Figure 4-2 U.K. consumer price index.
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REGRESSION RESULTS AND INTERPRETATION

Tables 4-1 and 4-2 present the regression results.

The regression results of the two CPIs taken individually are
hardly surprising.

First, the rates of increase (slope) over the 216-month time frame
are 2.81 and 5.73 percent, respectively (although the U.S. rate
seems slightly low compared with other U.S. inflation indicators).

Second, both CPIs exhibit a very high coefficient of correlation
(99.7 and 96.3 percent, respectively), which seems very consistent
with the linear model expectations.

Third, ignore the negative values for the intercept. Those are
simply hypothetical values if the regression line were drawn all the
way back to the year 1 A.D. (actually the year 0, if it existed).

Table 4-1 U.S. Consumer Price Index: Linear Regression Results

Regression Statistic Value

High 199.2000
Low 115.7000
Range 83.5000
Midrange 157.4500
Mean 157.7046
Standard deviation 22.1465
Slope 2.8146
Intercept -335.3753
Coefficient of correlation 99.7368

Table 4-2 U.K. Consumer Price Index: Linear Regression Results

Regression Statistic Value

High 101.0000
Low 61.9000
Range 39.1000
Midrange 81.4500
Mean 86.0630
Standard deviation 10.5155
Slope 5.7250
Intercept —-384.2116

Coefficient of correlation 96.3252
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INDEPENDENT VARIABLE

Figure 4-3 and Table 4-3 show the independent variable and
descriptive statistics, respectively.

CURRENCY DATA

Raw GBPUSD currency data were obtained from Disk Trading,
Ltd., on compact disks (see Figure 4-4 and Table 4-4).

US CPI / GB CPI

Jan 1988 to Dec 2005
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Figure 4-3 Independent variable U.S. CPI/U.K. CPI.

Table 4-3 Descriptive Statistics for the Independent Variable

Statistic Value
High 1.9782
Low 1.7354
Range 0.2427
Midrange 1.8568
Mean 1.8297

Standard deviation 0.0615
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GBPUSD Currency Pair-Monthly Midrange
Jan 1988 to Dec 2005
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Figure 4-4 GBPUSD currency pair.

Table 4-4 Descriptive Statistics for the GBPUSD Currency Pair

Statistic Value
High 1.9528
Low 1.3956
Range 0.5572
Midrange 1.6742
Mean 1.6395
Standard deviation 0.1336
CROSS-CORRELATION

I'will now return to my original model for the relationship between
a currency pair and the two CPIs of the corresponding countries:

GBPUSD = A X (U.S. CPI)/(U.K. CPI) + B

The regression yielded the results shown in Table 4-5.
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Table 4-5 Cross-Correlation Coefficients

Regression Statistic Value
High 1.9782
Low 1.7354
Range 0.2427
Midrange 1.8568
Mean 1.8297
Standard deviation 0.0615
Slope 0.4955
Intercept 0.7329
Coefficient of correlation 22.81

A purely visual examination of the preceding four charts indi-
cates that a direct linear correlation would not be high. The 23 per-
cent coefficient of correlation might appear low, but it is noteworthy
to keep in mind that CPI data are only one of a half dozen or so
indicators in the composite inflation index.

ENHANCEMENTS

There are experimental techniques to test the model further,
such as

1. Convert the model from a multiplicative to an additive paradigm:
GBPUSD = A X (US.CPI-U.K. CPI) + B
2. Test a variety of logarithmic relationships:
log(GBPUSD) = A X (U.S. CPI)/(U.K. CPI) + B
GBPUSD = A X log[(U.S. CPI)/(U.K. CPI)] + B
log(GBPUSD) = A X log[(U.S. CPI)/(U.K. CPI)] + B

3. Segment both currency and CPI time series into annual sam-
ples, and apply the original model on each year.

4. Test for any serial correlations in the currency data and filter
them out.

5. Combine the CPI data with another inflation indicator before
performing the cross-correlation.
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Inferential statistics is a wide-open field of investigation. “If you
torture the data long enough, it is bound to say something.”

In other words, it is not the magnitude of the coefficient of cor-
relation that is tantamount. It is whether the same results can be
reproduced consistently with different time frames and other
minor modifications.



Chapter 5

Summary of
Fundamental
Studies

OVERVIEW

The preceding chapters examined the coefficients of correlation
for the linear forecasting models shown in Table 5-1.

In all three studies, it should be noted that only one funda-
mental economic influence was regressed per forecasting model.

COMPOSITE MODELING

Forecasting long-term currency prices using fundamental data is
a complex and sometimes ineffective endeavor. A more realistic
forecasting model requires more independent variables on the
right side of the modeling equation. For example,

Table 5-1 Model Correlation Summary

Study Forecasting Model Correlation
Interest rates GBPUSD = A(U.K. rate — U.S. rate) + B 63 percent
Trade balance USDCAD = A(U.S. exports — CA imports) + B 70 percent
Inflation rates GBPUSD = A(U.S. CPI)/(U.K. CPI) + B 23 percent

25
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GBPUSD = A(INT) + B(INF) + C(BOT) + D(PPP)
+ E(GDP) + F(PPI) + ... + Z

where

INT = interest rates

INF = inflation rates

BOT = balance of trade

PPP = purchasing power parity
GDP = gross domestic product

PPI = producer price index

other fundamental influences such as housing starts,
unemployment rate, etc.

The letters A through Fare called the partial regression coefficients
for a multiple regression. The letter Zrepresents a single intercept con-
stant that applies to all the individual economic factors in the model.

The composite model can be solved using a technique called
the solution to simultaneous equations. This may require specialized
software that most standard statistical packages include. Specifi-
cally, the program for the Gauss-Jordan elimination technique is
recommended.

Again, it should be noted that historical technical data are avail-
able for the smallest possible time unit—streaming tick data and
interval data as small as 1 minute. Historical fundamental data, on
the other hand, usually are packaged as weekly or monthly data
and, in some cases, quarterly data. Thus, as mentioned earlier,
knowledge of fundamental influences can be its own reward, but
it does not directly assist day traders and scalpers who operate at
the tick level in their online currency platforms.

EURO CURRENCY AND FUNDAMENTALS

When devising fundamental forecasting models that involve the
euro currency, the analyst should be aware that as of January 1,
2001, there are 12 nations (13 if the Vatican is included) that gave
up their legacy currencies and switched to the euro.
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Essentially, analysts will need fundamental data from all 13
nations to forecast a currency pair estimate accurately. For exam-
ple, assume that the analyst is investigating how BOT affects the
EURUSD currency pair. Export and import data must be gathered
for all 13 euro countries as they relate to commercial trade with
the United States. This is somewhat of a Herculean task for an
independent small-cap investor.
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Chapter 6
Electronic Broking

OVERVIEW

Before delving into Forex wave theory and shockwave analysis, 1
want to present a brief review of how exchange rates are handled
at the lowest possible transaction level—the automated electronic order-
matching system.

EBS

Electronic Broking Services (EBS) is the world’s leading provider
of Forex and precious metals transactional trading and data solu-
tions to thousands of trading professionals and organizations.
EBS was created in September 1993 by a partnership of the world’s
largest foreign exchange market-making banks. Approximately
$145 billion in spot foreign exchange transactions, 700,000 ounces
of gold, and 7 million ounces of silver are traded every day over
the EBS Spot Dealing System.

In June 2006, EBS was acquired by Intercapital Public Limited
Company (ICAP), the world’s largest interdealer broker. This
acquisition combined EBS’ strengths in electronic spot foreign
exchange with ICAP’s electronic broking business to create a sin-
gle global multiproduct business. ICAP has a daily average trans-
action volume in excess of $1 trillion, 50 percent of which is
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electronic. ICAP provides specialist intermediary broking services
to commercial banks and investment banks in the wholesale finan-
cial markets.

An interdealer broker works in these markets to draw together
liquidity and to match buyers and sellers so that deals can be exe-
cuted by its banking customers. Banks pay a commission when they
use a broker to complete a deal.

REUTERS

The Reuters Group is best known as a news service that provides
reports from around the world to newspapers and broadcasters.
However, news reporting accounts for less than 10 percent of the
company’s income. Its main focus is on supplying the financial
markets with information and trading products. These include
market data, such as share prices and currency rates, research and
analytics, as well as trading systems that allow dealers to buy and
sell currencies and shares on a computer screen instead of by tele-
phone or on a trading floor such as that of the New York Stock
Exchange. Reuters has offered a traditional electronic platform
since 1989.

Reuters and EBS compete head-on for the liquidity offered by
major foreign exchange banks. Reuters is fighting back with the
launch of its upgraded Dealing 3000 screen-based system. But both
EBS and Reuters give access to a relatively limited number of play-
ers, focusing on the interbank market.

The Reuters Dealing 3000 system is changing over from the old
proprietary front end used on Dealing 2000 to a Windows NT envi-
ronment with an improved look and flexible screen layout. Its
other new features include a broadcast facility, the ability to carry
out more conversations, and access to Reuters’ core financial
information packages, the Reuters Integrated Data Network
(IDN). The new Reuters system still requires a separate terminal
to trade rather than allowing access through a trader’s PC and is
not Web-capable.
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MARKET MAKERS

A market makeris a person or a firm that quotes a buy and sell price
in a financial instrument or commodity hoping to make a profit
on the turn or the spread between the bid price and the ask price.

Forex market makers ensure that the market is always functional
and that the currencies in it will always return the market rate.
They do so by updating their prices at very small time intervals and
undertaking to trade if requested. Forex market makers must ful-
fill their obligations irrespective of whether the economic situation
is favorable or unfavorable or whether they lose or profit from the
transaction.

Typical Forex market makers include Gain Capital, CMS Forex,
Forex Capital Markets (FXCM), and Global Forex Trading, all of
which are regulated by the Commodity Futures Trading Commission
(CFTC) of the United States. Another prominent Forex market
maker is Saxo Bank, which is regulated by the Financial Services
Authority (FSA) of Denmark.

Until recently, central banks, commercial banks, and investment
banks dominated the Forex market. Owing to the entry of Forex
market makers, other market players such as international money
brokers, large multinational companies, registered dealers, global
money managers, and private speculators have entered the mar-
ket in large numbers.

Figure 6-1 illustrates the order-execution mechanism from the
vantage point of an independent Forex client.

ORDER FLOW

Order flow is a concept from microstructure finance that refers to
signed volume of trading. Trades can be signed arithmetically as
positive or negative depending on whether the “aggressor” is buy-

|Client —- Market Maker —» Interdealer Bank —» Electronic Broker

Figure 6-1 Order-execution mechanism.
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ing or selling. The aggressor is the client who initiates the trade,
whereas the dealer who posted the bid/ask quotes is considered
to be on the passive side of the trade. For example, a sale of 1,000
units by the trader creates an order flow of -1,000 with the dealer
in the underlying currency pair.

In the commodity markets, each futures contract has a stan-
dardized unit size and must be executed with one buyer and one
seller simultaneously, thus ensuring a state of equilibrium in the
market. Forex market makers are not bound by the constraint that
each sale in one currency pair must have an equal and opposite
counterpart, a purchase of the same quantity of units. If order flow
becomes too lopsided and deviates significantly from the desired
goal of order flow equaling zero, market makers can initiate a non-
client order with the interbank dealer or the electronic broker if
they deal direct. It is this transactional process that can influence
price fluctuations at the lowest level, the electronic broker.

LIVE BOOK

Unfortunately, owing to the lack of centralization of spot currency
markets, there is no one single orderflow book whereby traders
have ready access to order flow, volume, and open interest infor-
mation. Figures 6-2 and 6-3 provide two examples of how order
flow works within the commodity futures framework of the
Chicago Board of Trade.

The abbreviation ZGZ6 is the electronic trading symbol for a
gold contract (ZG) with a delivery month of December 2006 (Z6).
The contract specification is for 100 troy ounces of fine gold (at
least 0.995 pure). The minimum tick size is 10 cents equivalent to
$10 per contract.

Note that buy orders are represented in the upper box as the
two columns on the left, and sell orders are on the right. Buy prices
are listed in descending order, whereas sell prices are listed in
ascending order. The difference between the top prices in the two
columns defines the bid/offer spread, which varies only 1 or 2 ticks
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BUY ORDERS SELL ORDERS

QTY PRICE QTY PRICE

4 587.9 13 588.0

587.8 10 588.1

587.7 39 588.2

57 587.6 10 588.3

41 587.5 7 588.4

22 587.4 8 588.5

13 587.3 2 588.6

39 587.2 25 588.7

Sep 21, 2006 11:01:43 AM

Symbol ZGZ6
Last 3 587.9
Last 2 587.8
Last 1 587.8
Change +1.1
Previous Settle 586.7
Bid 4 x587.9
Ask 13 x 588.0
Open 582.7
High 589.4
Low 580.2
Today's Volume 29555

Figure 6-2 Live book and summary, September 21, 2006, 11:01:43 a.m.

in these examples. The contract live book summary is displayed in
the bottom box.

The time lapse between these two live-book examples is only 44
seconds yet this is a sufficient duration to increment the trading
volume by 111 contracts. Access to the analogous live book for spot-
currency prices would be a tremendous advantage to spot-currency
speculators, but sadly, this resource is not presently available to
spot-currency traders.
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BUY ORDERS SELL ORDERS
QTY PRICE QTY PRICE
1 588.3 1 588.5
6 588.2 14 588.6
30 588.1 28 588.7
3 588.0 16 588.8
587.9 29 588.9
51 587.8 15 589.0
4 587.7 2 589.1
66 587.6 24 589.2
Sep 21, 2006 11:02:27 AM
Symbol ZGZ6
Last 3 588.4
Last 2 588.3
Last 1 588.3
Change +1.6
Previous Settle 586.7
Bid 1x588.3
Ask 14 x 588.6
Open 582.7
High 589.4
Low 580.2
Today's Volume 29666

Figure 6-3 Live book and summary, September 21, 2006, 11:02:27 a.m.

To view the CBOT live book in action, traders are directed to
the following Web page: www.cbot.com/cbot/pub/page/0,3181,
1069,00.html.


www.cbot.com/cbot/pub/page/0,3181,1069,00.html
www.cbot.com/cbot/pub/page/0,3181,1069,00.html

NEWS SOURCES

Chapter 7

Scheduled News
Releases

Table 7-1 represents the major agencies that supply economic and
fundamental data on a periodic schedule.

TABLE 7-1 Major News Sources

Agency

Department

Web Site

Federal Reserve System

Bureau of Labor Statistics

Bureau of Economic Analysis

Bureau of the Census
Economic Research Service
FedStats

Statistics
National Statistics

Statistics Canada

U.S. central bank
Department of Labor
Department of Commerce
Department of Commerce
Department of Agriculture

Over 100 U.S. federal
agencies

Bank of England
Official U.K. statistics
National Statistical Agency

www.federalreserve.gov
www.bls.gov
www.bea.gov
WWW.Census.gov
www.ers.usda.gov

www.fedstats.gov

www.bankofengland.co.uk
www.statistics.gov.uk

www.statcan.ca
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DOMESTIC ECONOMIC CALENDAR (SEE TABLE 7-2)

TABLE 7-2 Domestic Economic Calendar

Economic Release Release Time (ET)
Gross domestic product 8:30 a.m.
Consumer price index 8:30 a.m.
Employment cost index 8:30 a.m.
Producer price index 8:30 a.m.
Productivity and costs 8:30 a.m.
Employment 8:30 a.m.
Personal income 8:30 a.m.
Business inventories 8:30 a.m.
Durable goods 8:30 a.m.
Retail sales 8:30 a.m.
Trade balance 8:30 a.m.
Housing starts 8:30 a.m.
Production and capacity utilization 9:15 a.m.
Leading indicators 10:00 a.m.
Consumer confidence 10:00 a.m.
Wholesale inventories 10:00 a.m.
Philadelphia Fed survey 10:00 a.m.
Existing home sales 10:00 a.m.
Construction spending 10:00 a.m.
Report on business 10:00 a.m.
Nonmanufacturing report on business 10:00 a.m.
New home sales 10:00 a.m.
Chicago Fed national activity index 10:00 a.m.
Factory orders 10:00 a.m.
Federal budget 2:00 p.m.
Consumer credit 3:00 p.m.

FOREIGN ECONOMIC CALENDAR (SEE TABLE 7-3)

TABLE 7-3 Foreign Economic Calendar

Market Open Releases Close
Frankfurt 0200 0245 1100
London 0300 0430 1200
New York 0800 0830 1600
Wellington 1500 1530 2300
Sidney 1700 1730 0100
Tokyo 1800 1850 0200

Hong Kong 1900 1930 0300
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USAGE

Since economic indicators gauge a country’s economic state,
changes in the conditions reported therefore will directly affect the
price and volume of a country’s currency. It is important to keep
in mind, however, that the indicators just listed are not the only
things that affect a currency’s price. There are third-party reports,
technical factors, and many other things that also can affect a cur-
rency’s valuation significantly.

It is always prudent to check the economic calendars, both
domestic and foreign, before beginning a new trading session. Two
critical factors concerning news announcements are the magnitude
of impact that the release exerts on exchange rates and the response
time. Response time can be immediate, usually creating highly vis-
ible price surges within the first minute. Other response times may
be delayed or drawn out over the next half hour or so and exhibit
less dramatic vertical surging.
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Chapter 8
Activity

OVERVIEW

Before delving into the complexities of wave theory and shockwave
analysis, it is expedient to review some of the technical tools avail-
able to spot currency traders.

Traders who specialize in currency futures have an advantage
over those who trade in spot currencies. This informational edge
consists of two additional data fields—volume and open interest.
The decentralized nature of the foreign exchange markets pre-
cludes ready access to these fields except at the very lowest-order
transaction and accounting levels.

Streaming spot currency data consist of only three fields—date,
time, and price. These data can be massaged easily into equispaced
interval data such as 1-minute, 30-minute, hourly, daily, and so on.
Historical interval data frequently are available to clients through
the trader’s online currency platform.

The independent data vendor with the largest and most com-
prehensive selection of historical spot currency data is Disk
Trading, Ltd. (www.disktrading.com). DTL packages historical
quotes going back to 1972 as date, time, open, high, low, close,
upticks, and downticks. An uptick is recorded when a spot price
is greater than its immediate predecessor, and a downtick is
recorded when a spot price is lower than the previous quote.
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a4 Part 3: Activity and Range

DEFINITION
Given the two fields upticks and downticks, I define activity as follows:
Activity, = upticks, + downticks,

where x is the array index in the time series.

Activity is displayed in the lower portions of Figures 8-1 and 8-2
as vertical bars. The light rectangles are upticks, whereas the shaded
rectangles are downticks.

Note that activity in the EURUSD currency pair has nearly
tripled since January 1, 2000.

EQUIACTIVITY CHART

The equiactivity chart is my brainchild, and I wanted to incorporate
the activity property directly into the OHLC bar chart rather than
displaying activity at the bottom of the chart as an afterthought. This
concept is similar to that of analyst and author Richard W. Arms,

GBPUSD-Tue 3/15/2004
5-Minute OHLC and Activity Chart g1t
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Figure 8-1 Activity expressed as vertical bars.
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EURUSD 1/1/2000 to 12/31/2004 13800
Monthly OHLC and Activity Chart
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Figure 8-2 Long-term activity.

Jr., who in the early 1970s introduced the equivolume chart in his
book Volume Cycles in the Stock Market.

The basic principle is that since the height and range of each ver-
tical bar define the high and low prices for that interval, the width
of the vertical bar can be used to represent the activity for the same
interval. The chart in Figure 8-3 displays the raw data as a conven-
tional OHLC vertical bar chart with equal spacing along the x axis.

The chart in Figure 8-4 displays the accordionlike property of
the equiactivity chart. Column widths increase proportionately
with an increase in activity during that interval.

COMPARATIVE ACTIVITY

The concept of activity was employed as a means to evaluate the
intrinsic characteristics of a specific currency pair. Activity also can
be used to rank multiple currency pairs.
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EURUSD 10/29/2004 Friday 0815 to 0900
1-Minute OHLC Bar Chart
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Figure 8-3 Conventional OHLC bar chart.

EURUSD 10/29/2004 Friday 0815 to 0900
1-Minute Equi-Activity Bar Chart
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Figure 8-4 Corresponding equiactivity chart.
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The totals shown in Table 8-1 were compiled from hourly data
supplied by Disk Trading, Ltd. The uptick and downtick data for
all currency pairs are based on the date range from January 1, 2000
through December 31, 2003.

This table reveals some interesting insights into the currency
markets and dispels many common misconceptions. Although, as
mentioned earlier, trading activity is not an exact match for trad-
ing volume, the table does illustrate how actively traded a currency
pair is. We know which markets have the most ticks, but we do not
know the size of each trade (a necessary component used to cal-
culate trading volume in the commodity futures markets).

First, the top position held by the EURUSD is no surprise.
However, the order of the next three pairs is somewhat surprising.
One would expect the reverse order: GBP, JPY, and then CHF.

TABLE 8-1 Majors, Minors, and Cross-Rates Sorted by Activity

Rank Pair Upticks Downticks Activity Percent
1 EURUSD 11,054,097 11,030,492 22,084,589 11.07
2 USDCHF 9,721,359 10,212,108 19,933,467 9.97
3 USDJPY 9,561,763 9,560,629 19,122,392 9.57
4 GBPUSD 8,008,837 8,187,172 16,196,009 8.12
5 EURJPY 7,797,366 7,813,951 15,611,317 7.82
6 EURCHF 6,607,172 6,652,047 13,259,219 6.66
7 EURGBP 6,196,830 6,155,652 12,352,482 6.21
8 GBPJPY 6,137,329 6,040,829 12,178,158 6.11
9 GBPCHF 5,499,563 5,566,750 11,066,313 5.56

10 USDSEK 5,389,366 5,345,511 10,734,877 5.36

11 USDNOK 5,176,038 5,132,495 10,308,533 5.16

12 USDDKK 3,834,671 3,768,339 7,603,010 3.81

13 USDCAD 3,037,610 3,095,395 6,133,005 3.06

14 AUDUSD 2,772,073 2,739,711 5,511,784 2.76

15 USDHUF 2,240,576 2,220,757 4,461,333 2.25

16 NZDUSD 1,602,812 1,617,497 3,220,309 1.60

17 AUDJPY 1,353,009 1,346,705 2,699,714 1.35

18 USDCZK 1,186,874 1,176,489 2,363,363 1.20

19 CHFJPY 1,104,089 1,137,548 2,241,637 1.10

20 USDZAR 652,792 681,038 1,333,830 0.65

21 USDSGD 616,208 589,833 1,206,041 0.60
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The position of the Scandinavian pairs (SEK, NOK, and DKK)
above both the CAD and AUD is also unexpected.

Two former Soviet-satellite currencies (HUF and CZK) have
inched their way up the ladder since the early 1990s and the dis-
solution of Soviet Communism.

The low position of the South African rand (ZAR) is difficult
to explain based on its wealth of gold and diamonds in inter-
national trade.

Lastly, the positions of the cross-rates are slightly higher than antic-
ipated. Of course, all these observations are based on the unfounded
bias that the USD is the universal currency around the world.

SINGLE-CURRENCY ACTIVITY

The preceding analysis is based on currency pairs. It is possible to
estimate the activity of each individual major currency by summing
only the cross-rate pairs in which it occurs (see Table 8-2).

These are only rough approximations because minor currency
pairs were not included in the sampling, nor do these approximations
reflect the volume of each trade. Nonetheless, these examples should
give traders a better understanding of Forex activity in general.

DIRECTION

The appellation direction appears throughout the history of techni-
cal analysis, and my use of this moniker differs slightly from previ-
ous connotations for lack of a better term. Within the context of the
analysis of intrainterval tick data, I will define direction as the differ-
ence between the sum of the upticks and the sum of the downticks:

TABLE 8-2 Single Major Currencies Sorted by Activity

Currency Components Activity Percent
usb EURUSD + USDJPY + USDCHF + GBPUSD 77,336,457 27.9
EUR EURUSD + EURCHF + EURJPY + EURGBP 63,307,607 22.9
GBP USDGBP + EURGBP + GBPJPY + GBPCHF 51,792,962 18.7
JPY USDJPY + EURJPY + GBPJPY + CHEJPY 49,153,504 18.7

CHF USDCHF + EURCHF + CHFJPY + GBPCHF 35,434,323 12.8
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Direction, = upticks, — downticks,

where x is the array index in the time series.

There is no direct correlation between my arbitrary definition
of direction and that of J. Welles Wilder, the noted trader/author
of the 1970s who developed the average directional index (ADX).
ADX uses a positive directional indicator and a negative directional
indicator to evaluate the strength of a trend. Further information
on Wilder’s method can be found in his highly acclaimed work,
New Concepts in Technical Trading Systems (Trend Research, 1978).

Direction can be plotted as a scaled oscillator that ranges from
+100 to —100 by dividing the raw direction difference by the activ-
ity of the corresponding interval and then multiplying by 100:

Direction oscillator, = 100 (upticks, — downticks,) /
(upticks, + downticks,)

where x is the array index in the time series (see Figure 8-5).

EURUSD 1/13/2006 Fri 0820 to 1020 ET 1-Minute
OHLC with 1-Minute Direction
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Figure 8-5 Direction oscillator chart.
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The lowerright vertical scale in this chart is expressed as a
percentage of the total possible number of upticks and downticks
for that one interval.

OBSERVATION

Any minute piece of technical information may prove to be valu-
able to the spot currency trader regardless of how insignificant or
cryptic it may appear. Although activity is not an exact match of
trading volume, it does provide traders with a viable substitute.



Chapter 9

Composite
Activity Charts

TIME OF DAY

The Forex is a 24/7 global market (with reduced liquidity on
Saturdays and Sundays, of course). The importance of studying
activity is extremely useful for traders in determining when to
schedule their trading sessions. For this purpose, I developed two
composite charting techniques to show traders when trading
activity is at its highest and lowest for each currency pair: the time-
of-day chart and the day-of-the-week chart. Composite charts are sim-
ply the average activity for each time interval sampled over a long
time frame.

In the composite chart in Figure 9-1, multiple time intervals
have been plotted in which each average value has been centered.
That is, the 3-minute average for 10:00 a.m. is the mean of the activ-
ity for 9:59 a.m., 10:00 a.m., and 10:01 a.m. rather than front-based
averaging (9:58 a.m., 9:59 a.m., and 10:00 a.m.).

As expected, the highest peak during the 24-hour period is the
8:30 a.m. ET spike coinciding with scheduled news announce-
ments. The gradual rise in activity between 2:00 and 3:00 a.m.
marks the opening of the European markets.
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EURUSD Time-of-Day Chart (Wednesdays)
1-, 3- and 5-Minute Activity (1/1/2004 to 12/31/2004)
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Figure 9-1 Time-of-day activity chart.

DAY OF WEEK

The preceding chart is excellent for examining activity over a sin-
gle 24-hour period. For the purpose of scrutinizing activity over an
entire week, I created the day-of-week chart, which is simply the
concatenation of six time-of-day charts (see Figure 9-2).

Because of the increased time frame, I also increased the time
interval (i.e., from 1 minute to 1 hour). Because New York City is
conventionally deemed the global center for currency trading, the
bottom time scale of all time-of-day and day-of-week charts is
expressed in terms of Eastern U.S. Time (ET) or Greenwich Mean
Time (GMT) minus 5 hours.

Several time-of-day and day-of-week charts for the most fre-
quently traded currency pairs appear in the appendices. These
charts have been updated to mirror the prevailing market char-
acteristics and are intended as a computer-side reference guide
while traders are working in their online currency platforms.
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EURUSD Day of Week
1-Hour Activity (1/1/2004 to 12/31/2004)

Sun Mon Tue Wed

Thu

Figure 9-2 Day-of-Week activity chart.
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Range

ABSOLUTE RANGE

Traditionally, range has been defined as the difference between the
highest high and the lowest low in a time series over a selected
period of time:

Range, = highest high, — lowest low,

where x defines an interval in the time series array.

The study of range always has provided technical analysts with
vital information on the volatility and trending properties of a time
series. In fact, without adequate range, speculation in any market
becomes rather futile.

Graphically, there is nothing very exotic about a range bar chart.
It is simply a vertical bar chart of the OHLC quotes at the top of
the chart, whereas range is also represented as vertical columns at
the bottom of the chart (see Figure 10-1).

Three different range intervals are displayed on this chart:
b-minute, 30-minute, and 60-minute. The vertical scale in the
lowerright portion is expressed in terms of pips in the quote
(rightmost) currency of the underlying currency pair. Close exam-
ination of the vertical bars will reveal the timing of trending cycles
and lateral congestion in the corresponding OHLC chart.
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GBPUSD Wednesday 3/31/2004 0000 to 1200 ET
5-Min OHLC with 5-Min, 30-Min, 60-Min Range
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Figure 10-1 OHLC with range bar chart.

RELATIVE RANGE

Relative range is defined as 100 times the quotient of the absolute
range divided by the midrange (the mean of the high and low):

Relative range, = 100 (high, — low,) /[ (high, + low,) /2]

When examining the properties of a single currency pair, the
trader should use absolute range. When comparing two or more
currency pairs at the same time, the trader should use relative
range. Absolute range is measured in pips of the quote (second)
currency in the currency pair, which may vary radically according
to the underlying parity rate (e.g., 210 HUF = 1 USD). On the
other hand, relative range is a ratio in which the effects of exag-
gerated parity rates are automatically filtered out.

Tables 10-1 and 10-2 illustrate how relative range is a better yard-
stick for comparing currency pairs than absolute range.
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TABLE 10-1 Relative Range, January 1, 2004 to March 31, 2004

Rank Pair High Low Absolute Range  Relative Range
1 USDZAR 7.3603 6.2800 1.0803 15.8398
2 NZDUSD 0.7067 0.6337 0.0730 10.8923
3 AUDUSD 0.7976 0.7253 0.0723 9.4950
4 GBPJPY 207.1300 190.3600 16.7700 8.4379
5 EURJPY 138.7400 127.5400 11.2000 8.4122
6 AUDJPY 85.1900 78.4800 6.7100 8.1994
7 USDSEK 7.6599 7.0833 0.5766 7.8219
8 GBPCHF 2.3865 2.2102 0.1763 7.6707
9 USDNOK 7.1433 6.6306 0.5127 7.4445

10 USDJPY 112.1400 104.3700 7.7700 7.1775

11 USDCZK 27.2030 25.3310 1.8720 7.1268

12 CHEJPY 87.9200 81.9300 5.9900 7.0533

13 GBPUSD 1.9085 1.7803 0.1282 6.9508

14 USDCHF 1.2998 1.2200 0.0798 6.3338

15 EURGBP 0.7060 0.6631 0.0429 6.2669

16 USDDKK 6.1622 5.7893 0.3729 6.2402

17 EURUSD 1.2858 1.2081 0.0777 6.2312

18 USDCAD 1.3477 1.2699 0.0778 5.9444

19 USDHUF 214.5400 202.3100 12.2300 5.8678

20 USDSGD 1.7163 1.6704 0.0459 2.7106

21 EURCHF 1.5833 1.5478 0.0355 2.2676

TABLE 10-2 Relative Range, April 1, 2004 to June 30, 2004

Rank Pair High Low Absolute Range  Relative Range
1 USDZAR 7.0599 6.1388 0.9211 13.9574
2 AUDUSD 0.7671 0.6809 0.0862 11.9061
3 NZDUSD 0.6671 0.5952 0.0719 11.3919
4 CHFJPY 89.7300 80.7300 9.0000 10.5597
5 USDJPY 114.7300 104.0700 10.6600 9.7441
6 AUDJPY 81.2800 74.5100 6.7700 8.6912
7 USDCZK 27.6590 25.3800 2.2790 8.5937
8 EURJPY 137.0400 126.2700 10.7700 8.1805
9 USDHUF 217.0000 201.6400 15.3600 7.3380

10 GBPJPY 204.7500 190.6400 14.1100 7.1373

11 USDCAD 1.3979 1.3070 0.0909 6.7211

12 USDCHF 1.3206 1.2351 0.0855 6.6909

13 GBPCHF 2.3791 2.2529 0.1262 5.4491

14 GBPUSD 1.8549 1.7566 0.0983 5.4437

15 USDNOK 7.0045 6.6380 0.3665 5.3729

16 EURUSD 1.2366 1.1773 0.0593 4.9132

17 USDDKK 6.3174 6.0207 0.2967 4.8095

18 USDSEK 7.7650 7.4036 0.3614 4.7651

19 EURCHF 1.5663 1.5052 0.0611 3.9785

20 USDSGD 1.7293 1.6623 0.0670 3.9509

21 EURGBP 0.6801 0.6547 0.0254 3.8058
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OBSERVATIONS

When comparing the order of the currency pairs in two quarters,
traders will observe some statistical peculiarities—most notably, the
descent of the Swedish krona from seventh place in the first quar-
ter to eighteenth place in the second quarter. Also unexpected is
the rise of the CHFJPY cross-rate from twelfth place to fourth place.

Additionally, it is rather strange that the USDZAR currency pair,
which has the second least activity of all 21 currency pairs (see
Table 8-1), has the highest relative range. This warrants a special-
ized future study.



Chapter 1 1

Composite Range
Charts

TIME OF DAY

In a manner analogous to the one described in Chapter 8, range
sampled over a long time frame can be used to create Time of Day
and Day of Week charts. Simple arithmetic averaging is employed
to create representative interval range values.

The Time of Day charts in Figures 11-1 and 11-2 were designed
by averaging 2-, 7-, and 15-minute range statistics for the time
frame January 1, 2004 through December 31, 2004 for each week-
day except Saturday. The vertical scale on the right is expressed in
terms of USD pips.

The exaggerated spike at 8:30 a.m. ET indicates the time of
week when the most influential U.S. news announcements are
released. This means that spot currency traders on the West Coast
must have already consumed the appropriate quantity of coffee
and powered up the trading platform by 5:15 a.m.
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EURUSD Time of Day Chart (Mondays)
2-, 7- and 15-Minute Range (1/1/2004 to 12/31/2004)
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Figure 11-1 Time of Day range chart (Mondays).

EURUSD Time of Day Chart (Fridays)
2-, 7- and 15-Minute Range (1/1/2004 to 12/31/2004)
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Figure 11-2 Time of Day range chart (Fridays)
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DAY OF WEEK

In a similar fashion, the Time of Day range charts can be concate-
nated to create a Day of Week range chart. The distinguishing time
interval must be increased accordingly (see Figure 11-3).

AVERAGE INTERVAL RANGE

The study in Figure 11-4 uses 1-minute high/low data from January
1, 2000 through December 31, 2003 in the EURUSD currency pair.
I calculated the average range (high minus low) for each integer
time interval from 1 to 60 minutes.

The average range interval chart provides traders with some
interesting theoretical information. Note on the far left that the
height of the first vertical bar is only 5.14 pips. This means that
for every I-minute interval in the horizontal scaling of the dealer’s

EURUSD Day of Week
1-Hour Range (1/1/2004 to 12/31/2004)
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Figure 11-3 Day of Week range chart.
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EURUSD - 1/1/2000 to 12/31/2003
Average Interval Range (1-Minute Increments)
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Figure 11-4 Average range interval chart.

trading platform, there is a high statistical expectancy that the
price movement will span 5.14 pips.

Within every half-hour representation in the trading platform,
the price movement should cover a range of 18.5 pips. Every hour
in the trading window, prices should span 21.2 pips (the rightmost
vertical bar). Of course, traders must compare this information
with the corresponding Time of Day range chart before entering
the market based solely of range indicators.



Chapter 1 2

Activity versus
Range

FORECASTING MODEL

This chapter will examine the dominant influence that activity
has on range. This is to say, I will assign activity as the independent
variable and range as the resulting dependent variable in a simple
linear model:

Range = A(activity) + B

where A equals the slope and B equals the intercept of the regres-
sion line.

SCATTER DIAGRAMS

Figures 12-1 through 12-4 are scatter diagrams for four different
time periods, all expressed in Eastern Time. The vertical scale on
the left is range expressed in pips, and the horizontal scale at the
bottom is activity expressed in ticks. All diagrams cover the same
date range of January 1, 2006 through March 31, 2006.
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EURUSD 1/1/2006 to 3/31/2006 0001 to 2359
Activity (x-axis) versus Range (y-axis)
Slope =.0191 Intercept = 2.89 Cor = 65.64
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Figure 12-1 Time frame 0001 to 2359 ET.

EURUSD 1/1/2006 to 3/31/2006 0830 to 1200
Activity (x-axis) versus Range (y-axis)
Slope =.0193 Intercept = 3.00 Cor = 66.03
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Figure 12-2 Time frame 0830 to 1200 ET.
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EURUSD 1/1/2006 to 3/31/2006 0830 to 1000
Activity (x-axis) versus Range (y-axis)
Slope =.0201 Intercept = 2.96 Cor = 68.39
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Figure 12-3 Time frame 0830 to 1000 ET.
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EURUSD 1/1/2006 to 3/31/2006 0830 to 0845
Activity (x-axis) versus Range (y-axis)
Slope =.0237 Intercept = 2.50 Cor = 71.87
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Figure 12-4 Time frame 0830 to 0845 ET.
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REGRESSION RESULTS

The preceding four charts generated the data shown in Table 12-1.

As expected logically, activity shows itself to be an adequate inde-
pendent variable to estimate range over the same time frame. In
fact, activity may very well be the only valid estimator for range
except for some possible serial correlations.

An interesting statistical point is that as the time span decreases,
both the slope and the coefficient of correlation increase, albeit
very gradually. This is so because the diminishing time frames elim-
inate more and more periods of low volatility, where range tends
to approach zero.

USAGE

When traders have access to the number of ticks in the streaming
data for the time frame 8:30 a.m. to 10:00 a.m., I-minute range can
be forecast with the linear model:

Range = 0.0201 (number of ticks) + 2.96

Even though a range estimate does not directly assist in fore-
casting price direction, it still can be instrumental in determining
the placement of stop-loss and take-profit limit orders. Of course,
all this will occur in real time, and scalpers must be aware of the
risks involved.

TABLE 12-1 Activity versus Range Correlation

Time Span Slope Intercept Correlation
0001 to 2359 0.0191 2.89 65.64
0830 to 1200 0.0193 3.00 66.03
0830 to 1000 0.0201 2.96 68.39

0830 to 0845 0.0237 2.50 71.87
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Inertia

OVERVIEW

Before introducing the concept of economic inertia, I first must
review a common technical tool called momentum. Traditionally,
momentum has been defined as the difference between the current
closing price and a previous closing price:
Momentum, = close, - close,_,
where x is the day number and lag is the number of elapsed days.

I mention this because Forex inertia has a very direct relationship
with momentum that is explained below.

RAW CURRENCY DATA

Historical data for spot currency pairs can be obtained from a vari-
ety of data suppliers. One such purveyor is Disk Trading, Ltd.
(www.disktrading.com), which currently offers data for 23 majors,
minors, and cross-rates. The data can be obtained as comma-sep-
arated files (CSV) in either of two formats—streaming tick data or
interval data.

Packaged tick data use the format Date, Time, Price. Adjacent
prices in the streaming tick data necessarily will have the same time
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field unless trading volume has dropped sharply or a full minute
has elapsed. Up to 700 ticks have been observed in a single minute.
This occurred at 8:31 a.m. ET in the EURUSD currency pair on a
Friday.

Interval data are simply streaming tick data that have been mas-
saged into standard equispaced time intervals such as 1-minute,
10-minute, 30-minute, hourly, and daily. During the “intervaliza-
tion” process of streaming data, the number of upticks and
downticks per interval are each calculated. Thus historical inter-
val data come packaged using the following format: Date, Time,
Open, High, Low, Close, Upticks, and Downticks for each time inter-
val. The uptick tally is incremented if the streaming tick price is
greater than its immediate predecessor, and a new downtick is
recorded if the streaming tick price is less than its predecessor.

In both tick and interval data, dates are expressed as mm/dd/yyyy,
and time is represented as hhmm using the 24-hour convention with
no intervening punctuation

FOREX INERTIA

When traders have access to historical streaming tick data, another
statistic is available with the aid of a little arithmetic. Activity sim-
ply “counts” the number of upticks and downticks during a single
time unit. Inertia, on the other hand, measures the magnitude of
upticks and downticks. Thus I define (albeit somewhat arbitrarily)
inertia as follows:

Inertia, = sum (positive differentials,) + sum
(negative differentials,)

Note that the absolute values of the sum of the negative differ-
entials are used. Assume that we have the sample streaming tick
data shown in Table 13-1.

These raw tick data can be coerced to reveal additional intrain-
terval information as shown in Table 13-2.
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TABLE 13-1 Raw Currency Tick Data
Date Time Price
10/11/2005 1009 12344
10/11/2005 1010 12346
10/11/2005 1010 12348
10/11/2005 1010 12343
10/11/2005 1011 12349
10/11/2005 1011 12352
10/11/2005 1011 12350
10/11/2005 1011 12355
10/11/2005 1011 12356
10/11/2005 1012 12360
10/11/2005 1012 12359
10/11/2005 1012 12365
10/11/2005 1012 12358
10/11/2005 1012 12354
TABLE 13-2 Intrainterval Data
Up- Down- Up Down
Time Price ticks ticks Activity Direction Inertia Inertia Inertia Momentum
1009 12344 0 0 0 0 0 0 0 0
1010 12346
1010 12348
1010 12343 2 1 3 1 4 5 9 -1
1011 12349
1011 12352
1011 12350
1011 12355
1011 12356 4 1 5 3 15 2 17 +13
1012 12360
1012 12359
1012 12365
1012 12358
1012 12354 2 3 5 -1 10 12 22 -2
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The sum of the up inertia and the down inertia provides the
trader with another volatility indicator that, for all intents and pur-
poses, is even more informative than the activity indicator because
the magnitude of each price fluctuation is included.

It also should be noted that the difference between up inertia
and down inertia is equivalent to the momentum of that time
interval.

INERTIA CHARTS

The difference between an activity chart and an inertia chart of
the same data is displayed in Figures 13-1 and 13-2.

A second example of the difference between activity and iner-
tia is shown in Figures 13-3 and 13-4.

EURUSD 1/13/2006 Fri 0820 to 1020 ET 1-Minute

OHLC with 1-Minute Activity
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Figure 13-1 OHLC bar chart with activity oscillator.
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EURUSD 1/13/2006 Fri 0820 to 1020 ET
1-Minute OHLC with 1-Minute Inertia
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Figure 13-2 OHLC bar chart with inertia oscillator.

EURUSD 3/24/2006 Fri 0820 to 1020 ET
1-Minute OHLC with 1-Minute Activity
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Figure 13-3 Second example (activity).
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EURUSD 3/24/2006 Fri 0820 to 1020 ET 1-Minute

OHLC with 1-Minute Inertia -
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Figure 13-4 Second example (inertia).

OBSERVATIONS

The visible property that we can observe in the preceding exam-
ples is that the inertia oscillator produces higher highs and lower
lows than the corresponding activity oscillator.

To illustrate the greater “accuracy” of inertia over activity, we
should examine the following anomaly: Assume that during the
span of 1 minute there are six upticks each with a magnitude of 1
pip. There is also one downtick during the same interval, and it
has a magnitude of —12 pips. Therefore, activity is recorded as 7
ticks total, whereas combined inertia has a value of +18.

MOMENTUM VERSUS INERTIA

Combined inertia (the sum of up inertia and down inertia) can be
defined more accurately as the sum of the absolute values of the
intrainterval tick differentials. In this instance, a differential is the
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difference between the current tick price and the immediately
preceding tick price.

As mentioned earlier, the difference between the up inertia sum
and the down inertia sum renders the momentum for that inter-
val in question. This gives rise to another very plausible oscillator—
momentum divided by inertia. This statistic may be indicative of
certain properties that occur at the order-flow level and is currently
in the testing phase.

Lastly, I am aware that within the realm of the physical sciences
the formal definition of inertia is the property of matter by which
it remains at rest or in uniform motion in the same straight line
unless acted on by some external force. I arbitrarily selected this
inertia moniker to distinguish it from momentum as it refers to
time-series analysis and yet show its close affiliation to time-series
momentum.
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Chapter 1 4

Review of Wave
Principles

OVERVIEW

In the preceding chapters I have reviewed numerous fundamental
and technical influences that cause spot currency prices to fluctu-
ate. I also have devised several innovative technical tools that can
be employed expeditiously in the endeavor of deciphering the
inner workings of the exchange-rate phenomenon.

In the book Forex Wave Theory (New York: McGraw-Hill, 2006),
I introduced several innovative ideas for forecasting time-series
prices that differ dramatically from the prevailing classical theory,
Elliott’s wave principle. These new concepts are essentially based
on an alternative method for identifying, categorizing, and label-
ing the various wave patterns generated from standard and modi-
fied swing reversal algorithms. Statistical and mathematical
methods then are applied to uncover the identity and calculate the
magnitude of subsequent wave patterns.

One central theme of Ralph N. Elliott’s cycle is the wave compo-
sition of an impulse cycle and the wave composition of the subse-
quent corrective cycle. Both are examined below. Elements of Forex
wave theory that are applicable to the study of economic shockwaves
are reviewed immediately after the section on Elliott’s ideas.
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REVERSAL CHARTS

The primary purpose of reversal charts is to filter out minor
fluctuations in the raw data commonly referred to as white noise.
In turn, this process accentuates the local extremes, maxima and
minima. Probably the most commonly employed reversal chart is
the point and figure chart, which dates back to the late nineteenth
century. Price movements are represented as columns of X’s
(uptrends) and O’s (downtrends) as shown in Figure 14-1.

The point and figure (P&F) chart is somewhat unique within
the realm of occidental charting systems in that it distorts the time
element along the x axis. That is, a new column is not appended
to the right of the current column until a minimum reversal
amount in the opposite price direction has been satisfied.

On the other hand, a swing reversal chart represents the same
reversal data as a series of interconnected diagonal straight lines

EURUSD Wed 9/15/04 07:30 to 10:00 AM IT
P&F Chart Box Size - 0.0002 Rev Amt - 3 Boxes
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Figure 14-1 Point and figure chart.
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that can be fitted to overlay the original OHLC data precisely, as
in Figure 14-2.

Both camps (the X’s and O’s enthusiasts and the straight-line
aficionados) have their die-hard proponents. For the purpose
of Forex wave theory and shockwave analysis, I side heartily with
the straight-liners. Retaining a proper perspective on the x axis
will prove beneficial later and will provide additional information
pertinent to calculating precise shockwave durations along the
X axis.

ELLIOTT WAVES

The most widely accepted of all wave forecasting methods is
undoubtedly R. N. Elliott’s wave principle, which he developed
during the late 1930s. A Google Internet search on “Elliott waves”
produces over 2 million matches.

EURUSD Wednesday 07/28/2004 08:00-10:00 AM ET
1-Min OHLC, G-Box Reversal Swing Chart with 1-Min Activity

Figure 14-2 Swing reversal chart.
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RECURRING WAVE PATTERNS

Elliott believed that one business cycle consisted of a five-wave
impulse component (Figure 14-3) and a three-wave corrective com-
ponent (Figure 14-4).

Figure 14-3 Elliott impulse pattern.

Figure 14-4 Elliott corrective pattern.
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This pattern always satisfies the logical condition
Wave 1 > wave 2 < wave 3 > wave 4 < wave 5

A corrective pattern consists of three waves that represents a coun-
tertrend in the opposite direction to its preceding impulse pattern.
The corrective pattern must obey the following constraint:

Wave A > wave B < wave C

Elliott identified several other wave patterns (such as zigzags, tri-
angles, flats, and so on), but the impulse and corrective patterns
are the most important when analyzing trends.

WAVES WITHIN WAVES

Elliott proposed that economic waves exist at many levels, meaning
that there could be waves within waves. Figure 14-5 shows how pri-
mary waves could be broken down into smaller component waves.

Figure 14-5 Waves within waves.
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This figure displays four of the eight waves as their component
waves:

Wave 3 consists of a five-wave bull impulse cycle.
Wave 4 consists of a three-wave corrective cycle.
Wave A consists of a five-wave bear impulse cycle.

Wave B consists of a three-wave corrective cycle.

Elliott assigned the nomenclature shown in Table 14-1 to cycles
in order of descending size.

The concept of waves within other waves dates back to Charles
Dow and probably earlier. However, Dow believed that there were
only three levels of wave composition. The scientific name for this
phenomenon is fractal geometry. The points of interest are the inter-
sections between cycles of different fractal levels.

RULES AND GUIDELINES

There are over 273 major rules and guidelines in the Elliott wave
principle. Elliott rules must be obeyed in detail for a pattern to
qualify as an Elliott wave or cycle. The guidelines do not have to
be obeyed precisely. The more guidelines obeyed by an Elliott pat-
tern, the higher is its probability of being correct.

TABLE 14-1 Elliott Cycle Names

=
jS)
=
=

Cycle Name

Grand supercycle
Supercycle

Cycle

Primary
Intermediate
Minor

Minute

Minuette

O 0 3 D T 0N =

Subminuette
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A very brief summary of the rules governing a bull impulse cycle
is as follows:

® No part of wave 2 can be more than retrace wave 1.

* Wave 2 must retrace wave 1 by a minimum of 20 percent.

¢ The maximum time for wave 2 is nine times wave 1.

* Wave 3 must be longer than wave 2 in gross distance by price.
®* Wave 3 and wave 1 cannot both have wave 5 failures.

* Wave 3 cannot be less than a third of wave 1 by price.

®* Wave 3 cannot be more than seven times wave 1 by price.

e The absolute maximum time limit for wave 3 is seven times
wave 1.

A comprehensive list of the major rules and guidelines for the
Elliott wave principle can be found at www.geocities.com/WallStreet/
Exchange/9807/Charts/SP500-Articles/EWRules.htm#imprule.


www.geocities.com/WallStreet/Exchange/9807/Charts/SP500-Articles/EWRules.htm#imprule
www.geocities.com/WallStreet/Exchange/9807/Charts/SP500-Articles/EWRules.htm#imprule
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Chapter 1 5

Cycle
Preliminaries

DEFINITIONS

In this study, I prefer to use the original terms of author/theo-
retician R. N. Elliott to avoid any unnecessary confusion with terms
used by other swing analysts.

A wave is a single straight line in the swing chart. Waves are
always diagonal lines with positive or negative slope, never perfectly
horizontal or vertical.

A peak is the point of intersection between an upward wave on
the left and a downward wave on the right. This represents a local
maximum in the raw data (see Figure 15-1).

A valley (or trough) is the point of intersection between a down-
ward wave on the left and an upward wave on the right. This rep-
resents a local minimum in the raw data.

A ¢ycleis a series of adjacent interconnected waves depicting spe-
cific price formations.

To convert a sequence of raw tick data or OHLC interval data
to its corresponding swing data, a swing reversal algorithm is
employed in which two user-supplied variables must be initialized—
the minimum fluctuation unit and the minimum reversal amount.
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+«—— Valleys

Figure 15-1 Peaks and valleys.

MINIMUM FLUCTUATION UNIT

Traditionally, the minimum price unit is the smallest fractional
price increment that the quote currency (or underlying security)
can change. This is equivalent to the box size used in P&F chart-
ing. In the currency markets, this increment is a single pip. For
example, if the EURUSD currency pair is currently trading at
1.2451, a single pip is 0.0001 USD.

There are three cases where a minimum fluctuation unit greater
than 1 pip might be used. The first is when the parity rate between
two currencies is very wide and causes a very large bid/ask spread.
For example, if the bid/ask spread (transaction cost) for the
EURCZK currency pair is 350 koruny, then a I-pip box size will
have very negligible filtering power.

A second reason for using a box size greater than 1 pip occurs
when performing historical analysis and a longer time frame is
being analyzed. In this case, the analyst probably will be scrutiniz-
ing major reversals and may have little interest in minor reversals.
This pertains more to long-term position traders rather than to ses-
sion or day traders.

Lastly, a larger box size may be used to align peaks and valleys
with the grid lines of a chart. This is purely a display preference,
though.



Cycle Preliminaries 87

MINIMUM REVERSAL AMOUNT

The reversal amount is the number of minimum fluctuation units
necessary to plot a reversal in price direction. For instance, if the
current trend is upward and the reversal amount is set at three
units, then a decline of three fluctuation units must be reached
before the downward movement is plotted. If, instead, a new price
continues in the same direction as the existing trend, then single
boxes are added automatically to the last extreme (either a peak
or a valley).

It is this mutual interaction between the minimum fluctuation
unit and the reversal amount that triggers the reversal mechanism
in the swing algorithm necessary to plot peaks and valleys while
ignoring lateral price movements.

There is one final case for increasing the minimum fluctuation
unit not mentioned earlier. If an analyst, for whatever reasons, has
become very partial to one specific reversal amount, it is possible
to increase the minimum fluctuation unit instead of the reversal
amount when market conditions change.

For example, a three-unit reversal amount is favored by most
traders. If traders wish to filter out some of the minor swings, they
can increase either the reversal amount or the minimum fluctua-
tion unit. However, keep in mind that though a 2-pip unit size with
a three-unit reversal amount algorithm will generate results very
similar to a 1-pip unit size with a six-unit reversal amount algo-
rithm, they will not be identical. This requires some reflection. The
reason is that when you plot a continuation of an existing trend,
you can plot smaller distances.

SWING REVERSAL ALGORITHM

The primary purpose of the swing reversal algorithm is to filter out
white noise. Given the preceding information and user-supplied
variables, I now will define the swing reversal algorithm as follows
(this algorithm assumes that we are using daily OHLC quotes as
the input data rather than simply the closing prices):
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Step 1: Initialize BoxSize and ReversalAmount variables.
Step 2: Create a new variable called Direction.

Step 3: Create two array variables called Price and Time to hold
the swing data.

Step 4: Set Price(1) 5 Close(1) and Time(1) 5 1.
Step 5: If High(2) — Price(1) . BoxSize * ReversalAmount, then
Set Price(2) 5 High(2).
Set Time(2) 5 2.
Set Direction 5 UP.
Elself Price(1) — Low(2) . BoxSize * ReversalAmount, then
Set Price(2) 5 Low(2).
Set Time(2) 5 2.
Set Direction 5 DOWN
Else
Increment day number and repeat step 5.
End If
Step 6: Increment DayNo.
If DayNo 5 Number of OHLC quotes, then
Go to step 9.
If Direction 5 DOWN, then
Go to step 8
End If
Step 7: If High(DayNo) — Price(ldx) . BoxSize, then
Set Price(ldx) 5 High(DayNo).
Set Time(ldx) 5 DayNo.
Elself Price(ldx) — Low(DayNo) . BoxSize * ReversalAmount, then
Increment Swing ldx.
Set Price(ldx) 5 Low(DayNo).
Set Time(ldx) 5 DayNo.
Set Direction 5 DOWN.



Cycle Preliminaries 89

End If
Go to step 6

Step 8: If High(DayNo) — Price(ldx) . BoxSize * ReversalAmount,
then

Increment Swing ldx.
Set Price(ldx) 5 High(DayNo).
Set Time(ldx) 5 DayNo.
Set Direction 5 UP.
Elself Price(ldx) — Low(DayNo) . BoxSize, then
Set Price(ldx) 5 Low(DayNo).
Set Time(ldx) 5 DayNo.
End If
Go to step 6
Step 9: Set Number of Swings 5 Swing Idx.
Exit

At this point, the two swing arrays Price() and Time() have been
populated with corresponding pairs of swing data.
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Chapter 1 6

Basic Three-Wave
Cycles

OVERVIEW

The criterion for identifying a basic three-wave cycle formation is
the relationship between the heights of the individual waves using
the three comparison operators

> greater than
= equal to

< less than

These operators define nine unique bull cycles and nine unique
bear cycles. If the first wave in any cycle is upward, then the entire
cycle is referred to as a bull cycle. If the first wave in any cycle is
downward, then the entire cycle is called a bear cycle. Each three-
wave cycle is identified by a one-letter label (ID). Bull cycles use
the uppercase letters A through I, whereas bear cycles are desig-
nated by the lowercase letters a through 7.
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IMPULSE CYCLE (ID = A)

The single-most important three-wave cycle is called an impulse
cycle, a term borrowed from the Elliott principle. This pattern
defines a clear and consistent trend in either price direction, thus
indicating an opportunity for profit. The cycle begins with a price
surge followed by a retracement wave whose height is less than the
height of the initial surge wave. The height of the final wave must
exceed the height of the retracement wave (see Figure 16-1).

RECTANGLE (ID = B)

The second three-wave cycle occurs less frequently than the
impulse cycle because the heights of all three waves must be the
same. The rectangle formation represents a horizontal price move-
ment, also called lateral congestion (see Figure 16-2).

Wave1l > Wave2 < Wave3

Figure 16-1 Impulse cycle.

Wave1l = Wave2 = Wave3

Figure 16-2 Rectangle.
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CONTRACTING DESCENDING TRIANGLE (ID = C)

This cycle is identified as two waves of the same height followed
by one wave whose height is less than either of its two predecessor
waves (see Figure 16-3).

CONTRACTING ASCENDING TRIANGLE (ID = D)

This cycle is identified as a price surge wave followed by two waves
whose heights are equal to and less than the height of the initial
wave (see Figure 16-4).

CONTRACTING SYMMETRICAL TRIANGLE (ID = E)

This cycle is identified as an initial price surge wave followed by
two waves whose heights are less than the immediate predecessor
wave. This cycle is very important because a reversal in trend has

Wave1l = Wave2 > Wave3

Figure 16-3 Contracting descending triangle.

Wave1 > Wave2 = Wave3

Figure 16-4 Contracting ascending triangle.
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not occurred at the end point of wave 1 (also the starting point of
wave 2) triggering a downward trend (see Figure 16-5).

EXPANDING ASCENDING TRIANGLE (ID = F)

This cycle is identified as two waves whose heights are equal fol-
lowed by a final wave whose height is greater than either of its pre-
decessor waves (see Figure 16-6).

EXPANDING DESCENDING TRIANGLE (ID = G)

This cycle is identified as an initial wave whose successor waves are
both greater than the initial wave but equal to each other (see
Figure 16-7).

Wave1l > Wave2 > Wave3

Figure 16-5 Contracting symmetrical triangle.

Wave1 = Wave2 < Wave3

Figure 16-6 Expanding ascending triangle.
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Wave1 < Wave2 = Wave3

Figure 16-7 Expanding descending triangle.

Wavel < Wave2 < Wave3

Figure 16-8 Expanding symmetrical triangle.

EXPANDING SYMMETRICAL TRIANGLE (ID = H)

This cycle is identified as an initial price surge wave followed by
two waves whose heights are greater than the immediate prede-
cessor wave. This cycle is important because it may signal that a
bear trend is ending and a bull trend is beginning at the end point
of the second wave (see Figure 16-8).

CONNECTOR (ID = 1)

This cycle is so named because it links two impulse cycles together
to create an even longer trend cycle. The height of the middle
wave is always greater than the heights of either two adjacent waves
(see Figure 16-9).
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Wave 1 < Wave2 > Wave3

Figure 16-9 Connector.

BEAR CYCLE CONVERSION

Each three-wave bull cycle can be converted to an equivalent bear
cycle simply by rotating the cycle 180 degrees along its x axis (or
in nontechnical parlance, flipping the cycle vertically). The height
comparison constraints remain the same, but the first wave now
points downward. Four of the triangle designations become
reversed (see Table 16-1).

FREQUENCIES

In the Table 16-2 the frequencies of the three-wave cycles are
expressed as percentages for several minimum reversal amounts.
Bull cycles and their complementary bear cycles have been added
together to enhance statistical stability.

Several interesting cycle properties are exhibited in this table.
As the minimum reversal amount for the swing algorithm
increases, two seemingly paradoxical phenomena occur:

1. The frequencies of the impulse cycles, both symmetrical trian-
gles, and the connector cycles also increase.

2. The frequencies for the rectangles, both ascending triangles,
and both descending triangles decrease.

The reason for this is quite simple: The cycles that decrease in
frequency all have equality relationships between the heights of
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TABLE 16-1 Bear Cycle Conversions

No. Bull Name ID Bear Name ID
1 Impulse A Impulse a
2 Rectangle B Rectangle b
3 Contracting Descending Triangle C Contracting Ascending Triangle c
4 Contracting Ascending Triangle D Contracting Descending Triangle d
5 Contracting Symmetrical Triangle E Contracting Symmetrical Triangle e
6 Expanding Ascending Triangle F Expanding Descending Triangle f
7 Expanding Descending Triangle G Expanding Ascending Triangle g
8 Expanding Symmetrical Triangle H Expanding Symmetrical Triangle  h
9 Connector I Connector i
TABLE 16-2 Three-Wave Cycle Frequencies

ID Cycle Name 5-Pip 10-Pip 15-Pip 20-Pip 25-Pip 30-Pip 35-Pip
A Impulse 13.3 229 29.5 30.9 31.8 32.5 33.7
B Rectangle 12.8 3.7 0.6 0.2 0.0 0.1 0.0
C Con Desc Triangle 7.6 4.2 1.7 0.8 0.5 0.4 0.3
D Con Asc Triangle 13.1 8.6 3.5 2.2 1.0 0.7 0.7
E Con Sym Triangle 6.9 11.3 14.5 15.4 15.7 16.1 13.5
F Exp Asc Triangle 13.0 8.3 3.6 2.4 1.2 0.7 0.8
G Exp Desc Triangle 7.5 3.9 1.8 1.1 0.6 0.4 0.4
H Exp Sym Triangle 6.9 9.7 13.6 14.7 16.9 16.2 16.6
I Connector 189  27.3 31.6 32.2 32.3 32.9 34.0

two or more waves in those cycles. Naturally, as the heights of two
adjacent waves increase, there is less likelihood that they will be
the same magnitude because the y-axis resolution is growing more
and more gradated. Mathematically, this is analogous to the out-
come of throwing different numbers of dice. Tossing two dice at
one time renders 36 possibilities. Throwing four dice at the same
time generates 1,296 possibilities (thus greater gradation).

One more curiosity can be observed in this table. In all the dif-
ferent minimum reversal amounts, the connector cycle always
ranked at the top of the list in frequency count, even surpassing
the impulse cycle, which I originally expected to head the list. This
fact will be useful in later studies.
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Chapter 1 7

Forecasting the
Third Wave

OVERVIEW

Financial market forecasts come in many different packages. When
dealing with econometric models (such as Box-Jenkins plots,
Fourier transforms, trigonometric regressions, and so on), the esti-
mate invariably will be a discrete numeric value or a series of such
values. When employing crossover trading systems, the forecast is
almost always given as a market action such as initiate a new long
trade, enter market short, or liquidate any open position. Within
the confines of Forex wave theory, the forecast is represented as a
likelihood relationship.

FORECASTING WAVE RELATIONSHIPS

Table 16-1 not only exhibits the frequency data for three-wave
cycles but also provides sufficient information to forecast the
logical length of the third wave when only the first two waves are
known. By logical length, I mean the result of the comparative ratio
length using the logical operators >, =, and <.
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PRACTICAL EXAMPLE

For example, assume that the final two waves in the swing data
form the pattern shown in Figure 17-1.

We automatically know that there are three possible continua-
tions once the next wave is known: an impulse cycle, a contract-
ing ascending triangle, and a contracting symmetrical triangle (see
Figure 17-2).

From Table 16-1, we obtain and list in Table 17-1 the percent-
ages for a 35-pip reversal amount for the possible continuations.

The next step is to sum the percentages in Table 17-1 and divide
that sum into each value (see Table 17-2):

33.7 + 0.7 + 13.5 = 48.9

Given the two-wave pattern in Figure 17-1, this means that
when we use a 35-pip swing reversal amount, there is a 69 percent
likelihood that the next wave in the swing data will surpass the top
of wave 1 and become a “full” three-wave impulse cycle.

Figure 17-1 Two-wave pattern (wave 1 > wave 2).

Figure 17-2 Possible third-wave continuations.
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TABLE 17-1 Raw Forecast Percentages

Cycle Name Percent
Impulse 33.7
Contracting ascending triangle 0.7
Contracting symmetrical triangle 13.5

TABLE 17-2 Adjusted Forecast Percentages

Cycle Name Percent
Impulse 69.0
Contracting ascending triangle 1.4
Contracting symmetrical triangle 27.6

CAVEAT

Although a 69 percent probability is a rather respectable trigger
value when considering a possible market entry order, the disad-
vantage is that the standard deviation is very high when basing the
forecast solely on the two preceding wavelengths. However, there
are methods to lower the standard deviation and improve the level
of confidence in later chapters. (This involves basing the forecast
on more than just two preceding waves.)
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Chapter 1 8

Multiple-Wave
Cycles

OVERVIEW

In earlier chapters I indicated that the basic cycle consists of three
consecutive waves and is identifiable by a single unique letter
between A and /or a and ¢ using the three logical operators >, =,
and <. In this chapter I will introduce a method for naming cycles
with four or more waves.

OVERLAPPING WAVES

When analyzing cycles consisting of more than three waves, I
have devised a naming convention that uses an overlapping wave
technique.

For example, the four-wave cycle in Figure 18-1 can be decom-
posed into the two overlapping three-wave cycles in Figure 18-2.

Wave 2-3 on the left aligns perfectly with wave 2-3 on the right.
The same is true for the waves 3—4 on the left and the right. The
three-wave cycle on the left is a bull impulse cycle (designated A),
whereas the three-wave cycle on the right is a bear connector cycle
(designated 1). Thus, in my naming scheme, the four-wave cycle
in Figure 18-1 is labeled Ai.
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Figure 18-1 Basic four-wave cycle.

Figure 18-2 Four-wave cycle components.

This naming convention can be extended indefinitely by adding
a new letter to the current cycle name each time a new wave is
appended. In the next example, a six-wave cycle is “decomposed”
and labeled (see Figure 18-3).

The individual three-wave components are listed in Table 18-1.

Thus the six-wave cycle in Figure 18-3 is identified as an AiFa
cycle pattern.

Note that the first and second waves of the rightmost cycle are
overlaid exactly on the second and third waves in the leftmost
cycle. Both the heights (y axis) and the widths (x axis) of the two
shared waves must align perfectly to form a new elongated cycle.



Multiple-Wave Cycles 105

7
1
Figure 18-3 Six-wave cycle.

TABLE 18-1 Component Waves

Components Cycle Name Cycle ID
1-2-3-4 Bull impulse A
2-3-4-5 Bear connector i
3-4-5-6 Bull contracting symmetrical triangle F
4-5-6-7 Bear impulse a

NAMING CONVENTION

It is obvious that the four-wave cycle in Figure 18-1 is actually the
concatenation (or partial merging) of a three-wave bull impulse
cycle and a three-wave bear connector cycle. My labeling conven-
tion to identify the new four-wave cycle is Ai.

Because of the constraints imposed by the three logical opera-
tors (>, =, and <) between adjacent waves, each three-wave cycle
may be merged only with three of the nine possible three-wave
cycles. For example, the bull impulse cycle can be overlapped only
with a bear connector, a bear expanding ascending triangle, or a
bear expanding symmetrical triangle. These are the three cycles
in which the height of the second wave is always greater than the
height of the first wave.
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To further clarify the naming convention for four-wave cycles,
I present one more example (see Figure 18-4).

The three waves on the left in this figure form a bear contract-
ing symmetrical triangle, whereas the three waves on the right form
a bull impulse cycle. Thus the four-wave cycle in this figure is
designated as eA.

Figure 18-4 Four-wave bear cycle.
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Forecasting the
Fourth Wave

OVERVIEW

Using the same logical height relationship that was applied
to three-wave cycles, there are 27 possible four-wave bull patterns
(3 X 3 X 3=27).

FREQUENCIES

Table 19-1 is a frequency table that is sorted in descending order
by 25-pip reversal amount.

Interesting to note in this table is the sharp decline in frequency
beginning with the cycle FI. All cycles above FI use only the > or <
relationship.

FOURTH-WAVE FORECAST

Given any three-wave cycle, we can estimate the relationship
between the third and fourth waves using Table 19-2 sorted by cycle
name.
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TABLE 19-1 Four-Wave Cycles Sorted by 25-Pip Reversal

Cycle 5-Pip 15-Pip 25-Pip
1A 6.84 18.16 19.73
Al 6.76 18.69 18.93
HI 5.07 10.39 12.59
AH 3.47 9.46 12.28
IE 5.00 10.89 11.87
EA 3.45 10.08 11.64
HH 0.82 2.87 4.27
EE 0.85 3.23 3.78
FI 7.03 2.20 0.79
DF 6.54 2.41 0.72
ID 7.01 2.22 0.72
AG 3.11 1.33 0.57
GF 1.52 0.81 0.42
CA 3.05 1.24 0.42
FH 2.60 1.24 0.38
ED 2.62 1.16 0.26
GC 4.05 0.85 0.23
DC 1.53 0.74 0.23
HG 1.01 0.32 0.08
CE 1.07 0.34 0.04
DB 5.02 0.37 0.04
BF 4.97 0.35 0.04
GB 1.94 0.11 0.00
BB 5.84 0.14 0.00
BC 1.99 0.13 0.00
CD 3.46 0.14 0.00
FG 3.39 0.13 0.00

In the next example I will assume that a 15-pip swing reversal
amount was used to create the swing data being scrutinized
and that the last three-wave cycle was a bull connector cycle (see
Figure 19-1).

The three possible continuations for the overlapping cycle are a
contracting symmetrical bear cycle (ID = e), a contracting descend-
ing bear cycle (ID = d), and a bear connector cycle (ID = i)
(see Figure 19-2).
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TABLE 19-2 Four-Wave Cycle Percentages Sorted by Cycle ID

Cycle 5-Pip 15-Pip 25-Pip
AG 3.11 1.33 0.57
AH 3.47 9.46 12.28
Al 6.76 18.69 18.93
BB 5.84 0.14 0.00
BC 1.99 0.13 0.00
BF 4.97 0.35 0.04
CA 3.05 1.24 0.42
CD 3.46 0.14 0.00
CE 1.07 0.34 0.04
DB 5.02 0.37 0.04
DC 1.53 0.74 0.23
