











signal occurs when the reverse happens, and the longer of two consecutive averages intersects the
shorter one downward (See Figure 4.55).
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Figure 4.55. Trade signals (from left to right) by the use of two EMA in the Swiss franc chat (the underlying price chart —
blue line, moving averages charts: red — for 4 days, green—for 9 days): the first crossing—buy signal, the second— sdll
signal

A signal involving three moving averages is generated by a moving averages combination of 4,
9, and 18 days. The buying warning occurs when the 4-day moving average crosses upward both the
9-day and 18-day averages, and the buying signal is confirmed when the 9-day moving average also
crosses upward the 18-day average. (See Figure 4.56). The reverseistrue for the selling sgnd.
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Figure 4.56. Trade signals (from left to right) by the use of three EMA in the Swiss franc chart (the underlying price chart
— blue line, moving averages charts: red— for 4 days, green— for 9 days, brown—for 18 days): the first crossing—buy
signal, the second— sell signal.

Envelopes. The envdlope modd consgs of a short-term (perhaps 5day) dosing price based moving
average to which you add and subtract a amdl percentage (2 percent is suggested for foreign currendes). An
example for the envelope LEng the averaging dong 14 days intervals is shown on the figure 4.57. The crossng of
the underlying chart price by the enve ope chart from above downisabuy sgnd.
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Figure4.57. Theunderlying price (blueline) and the Enveopindicator (black lines) in the Swissfranc chart.

Ballinger Bands. The Balinger bands combine amoving average with the instrument's volatility.
The bands were designed to gauge whether prices are high or low on ardative bass via volatility. The two
are plotted two standard deviations above and below a 20-day smple moving average.

The bands look a lot like an expanding and contracting envelope modd. When the band
contracts drastically, the signd is that volatility is low and thus likely to expand in the near future. An
additional signal is a succession of two top formations, one outside the band followed by one insde. If it
occurs above the band, it isasdling sgna. When it occurs below the band, it is abuying sgna (See Figure
4.58).

Median Price. The Median Price indicator chart is being plotted using arithmetical averages
of high and low for a trade period prices. An example of that indicator is shown on Figure 4.59. The
superposition of an underlying price chart with the indicator chart gives a visual representation about
the grade and direction of the deviation of close prices from the averaged prices during an
observation interval.

Average True Range. The indicator Average True Range denoted in the USA, as ATR is a
grade of the volatility. Minima and maxima vaues of the volatility are signals warning about a

possible reversal.
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Figure 4.58.

E

e

The underlying price (blue line), EMA (red line) and the Ballinger Bands indicator (black lines) in
the Swiss franc chart.
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Figure 4.59. An example of the Median Price indicator (red line) in the Swiss franc chart.
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Figure4.60. An example of the ATR indicator (red line) in the Swiss franc chart.

Asit is shown in Figure 4.60 with an example of the ATR indicator for 14 days, declining of
the volatility in the ATR chart till a minimal from all visible values was a prediction of the coming
after it bearish price reversal.

Oscillators. Oscillators were designed to provide signals regarding overbought and oversold
market conditions. Therefore the signals of oscillators are mostly useful at the extremes of their scaes.
Crossing the zero line, when applicable, usudly generates direction Sgnds. The mgor types of oscillators
provided by the RoyalForex program are considered below.

Commodity Channel Index. The commodity channd index (CCI) consists of the difference
between the mean price of the currency and the average of the mean price over a predetermined period of
time. A bwying signd is generated when the price exceeds the upper (+100) line, and a selling signd
occurs when the price dips under the lower (-100). An example of thisindicator is shown in Figure 4.61.
As one can see in this Figure, the CCI oscillates around 0 in the interval from -100 till +100. Values
CCI>100 tells about an overbought (position sell likes to be rational), a value CCI<100 is a feature of
an oversold (position buy likes to be rational).
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Figure4.61. Example of areal CCl indicator chart in the Swiss franc chart.
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Directional Movement I ndex. The directional movement index (shortly — DMI) providesasigna
of aclear trend presence in the market. The line Smply rates the price directional movement on ascae of O
to 100%. The higher the number, the better the trend potential of a movement, and vice versa. An example
of the DMI indicator for 14 daysis presented in Figure 4.62.
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Figure4.62. Example of areal DMI indicator chart in the Swiss franc chart.

To construct a DMI indicator chart two lines are to be generated which measure the buying
and selling pressure. They are caled +DI (that is the positive directional indicator which is shown in
Figure 4.62 by the green line) and-DI (that is the positive directional indicator which is shown in
Figure 4.62 by the black ling). If +DI line is higher than —DI, a bullish situation exists, otherwise — a
bearish as in Figure 4.62. Lines +DI and -DI are a ground to create the third one — so called
directional movement line (ADX). The latter oscillates in limits from O till 50. Vaues of the ADX
below 20 correspond to the absence of any clear trend in the market. A rise of the ADX above 20 isa
signal warning about the beginning of a trend formation. An ADX line, which was above 40 and is
going to fall down signals about an exhaustion of the trend.

Stochastic. Stochagtic generate trading signals before they appear in the price itsdf. The
stochastic concept is based observations that, as the market gets toppish, the closing prices tend to
approach the daily highs, whereas in a bottoming market, the closing prices tend to draw near the daily
lows.

This ostillator consists of two lines caled %K and %D. Visudize %K as the plotted instrument, and
%D asit’smoving average.

Theformulasfor caculating the Sochastic are:
%K =[(CCL -L9)I(H9-9)] * 100,

Where

CCL - current closing price;

L9 - the lowest low of the past 9 trade periods;
H9 - the highest high of the past 9 trade periods
and

%D=(H3/L3) * 100,

where
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H3=CCL -L3;
L3=H3-L3.

The resulting lines are plotted on a 1 to 100 scale, with overbought and oversold warning signals at
70% and 30%, respectively. The buying (bullish reversal) signds occur under 10%, and conversdly the
sdling (bearish reversd) signas come into play above 90% after the currency turns. (See Figure 5.67.) In
addition to these signds, the oscillator-currency price divergence generates sgnificant sgnas A red
example of astochadtic oscillator is presented in Figure 4.63.

The intersection of the %D and %K lines generates further trading 9gnds. There are two types of
intersections between the %D and %K lines
1. Theleft crossing, when the %K line crosses prior to the peak of the %D line.
2. Theright crossing, when the %K line occurs after the peak of the %D line
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Figure 4.63. Example of the stochastic indicator in the Swiss franc chart: red line - %K, green - %D.

Convergence — Divergence of Moving Averages. The moving average convergence-divergence
(MACD) ocillator is built on exponentially smoothed moving aver ages. The MACD is a combination
of charts (1) of the difference of two EMA (a short and a long ones) and (2) of “the shortest” EMA
which al are plotted against the zero line. The zero line represents the times the values of the two moving
averages aeidentica. A red example of the MACD indicator is shown in Figure 4.64.

In addition to the signas generated by the averages intersection with the zero line and by
divergence, additiona signals occur as the shorter average line intersects the longer average line. The buying
sgnal is displayed by an upward crossover, and the selling signal by a downward crossover (See Figure
4.64).

Momentum. Momentum is an oscillator designed to measure the rate of price change. This
oscillator consists of the net difference between the current closing price and the oldest closing price from a
predetermined period.

The formula for calculating the momentum (M) is:

M=CCP-OCP,

Where

CCP - current close price;

OCP —the oldest close price for the predetermined period.
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The new values thus obtained will be either positive or negative numbers, and they will be
plotted around the zero line. In the program Roya Forex the dgebraic addition of the difference obtained with
thefigure 100 is being performed and ared indicator outputted from this program oscillates around the 100
line. At vaues of the momentum M>100 one says “The market caught a moment”, otherwise
(M<100)“The market lost a moment”. A real example of the Momentum indicator for 14 days is
shown in Figure 4.65. Maximal values of the indicator show the overbought, minimal — oversold
market conditions. In terms of time frame, needless to say, the shorter the number of days included in
the calculations, the more responsive the momentum will beto short-term fluctuations, and vice versa
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Figure 4.64. Example of areal MACD indicator chartin the Swiss Franc chart.
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Figure 4.65. Example of areal Momentumindicator chart in the the Swiss franc chart.
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Relative Strength Index. The Relative Strength Index (shortly called as RSI) measures the
relative changes between the highest and lowest close prices (See Figure 4.66).

The formulafor calculating the RSl is:
RSI=100-[100/(1+RS)],
Where
RS- average of predetermined number X trade periods value of al closes, which were higher than dl preceded
closes divided by average of the same X priodss vaue of dl doses, which were lower than dl preceded closes.

Most often RSl is calculated for 14 days. RS charts are plotted on a 0 to 100% scae. The 70%
and 30% values are used as warning sgnas, whereas vaues above 85% indicate an overbought condition
(sell signal) and values under 15 indicate an oversold condition (buy signal). By the technica analysis
RSl is effectively used together with Ballinger Bands. It is believed that a sell position should be open
when by a high RSl vaue the price chart touches with the upper Balinger Band, and a buy position —
when by a low RSl vaue the price chart touches with the bottom band. A rea example of an RS
indicator for 14 days together with the Ballinger Bands indicator is shown in Figure 4.66.
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Figure 4.66. Example of real RSl and Ballinger Band indicatorsin the Swiss Franc chart

Rate of Change. The Rate of Change (shortly — ROC) is another version of the Momentum
oscillator. The difference consists in the fact that, while the Momentum's formula is based on
subtracting the oldest close price from the most recent, and the ROC's formula is based on dividing the
oldest close price into the most recent one:
ROC = (CCP/OCP) * 100,
Where
CCP- current close;
OCP- the oldest close price for the predetermined period

A rea example of the ROC for 14 daysis shown in Figure 4.67.
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Figure 4.67. Example of areal ROC indicator onthef the Swiss Franc chart.

Larry Williams Percent Rate. The Larry Williams Percent Rate (Williams %R) is a version of
the stochastic oscillator. It consists of the difference between the highest high price of a
predetermined number of days and the current close price, which difference in turn is divided by the total
range. This oscillator is plotted on a reversed 0 to 100% scae (See a red example in Figure 4.68).
Therefore, the bullish reversal signals occur at fewer than 80%, and the bearish signals appear at above
20%. The interpretations are similar to those discussed under stochastic.
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Figure4.68.Exampleof ared WoRindicator onthe of theSwiss Franc chart.

It isrational to use for a detailed technical analysis a combination of different indicators from
the above mentioned (See Figure 4.69).
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Figure 4.69. Example of the technical indicators combination indicator in theSwiss Franc chat: EMA (red line in the price
chart), RSl (the upper indicator), Stochastic (the middle indicator) and MACD (the bottom indicator).

Ichimoku Kinko Hyo. The Ichimoku Kinko Hyo (or simply - Ichimoku) indicator is
appointed to determine simultaneously a market trend direction, support and resistance levels and to
trigger buy and sell signals. Such a way, this indicator unites in itself a number of other indicators as
well as different approaches concerning with the price movement prediction. To construct an
Ichimoku’s chart four time intervals of different widths are used. On those intervals are grounded
values of the following lines constituting the Ichimoku which are the lines of median prices in a
corresponding interval:

Tenkan-sen — shows the average value of aprice of the first time interval which is the sum of
amaximum and minimum of that time, divided by two;

Kijun-sen - shows the average value of a price of the second time interval;

Senkou Span ? — shows the middle of a distance between two preceding lines moved ahead on
the value equa the second time interval;

Senkou Span B - shows the average value of a price of the third time interval moved ahead on
the value equa the second time interval;

Chinkou Span - shows the close of a current candlestick moved back on the value equal the
second time interval.

The area between Senkou lines is hatched and called the cloud. If the price chart is inside the

cloud the market is believed trendless, and Senkou lines form support and resistance levels.
If the price chart is above the cloud, the upper cloud border is the first support and the bottom — the
second. If the price chart is under the cloud then the bottom cloud border is the first resistance and the
upper — the second. The crossing of the price chart by the line Chinkou Span bottom-up is a buy —
signal, top-down - sdl. Kijun-sen («main line») is used as a gauge of the market movement. If the
price is above this line, a growth of pricesis to be expected. If the prices cross this line the further
trend reversal is likely to be expected. The other variant of the

Kijun-sen use is trade signals triggering. A signal buy is generated if the Tenkan-sen line
crosses the Kijun-sen line bottomup and signal sell — by crossing otherwise. The Tenkan-sen
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("reversal line") is being used as an indicator of the market trend — a trend exists if this line is rising
or falling. A rea example of the Ichimoku is presented in Figure 4.70.
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Figure 4.70. Example of the Ichimoku indicator with lines Tenkan-sen (of 9 days, red), Kijun-sen (of 26 days, black),
Senkou Span B and A (of 52 days, the cloud’ s color), Chinkou Span (of 26 days, green) in the Japanese yen chart. The
trade signalsbuy and sell arein points of crossing of black and green lines by the red line bottomup and top-down.

The additional information with regard to technical indicators is represented under the menu
“Additional Materials’ of this Web site.

5. Fibonacci constantsand Elliott wavestheory

5.1 Fibonacci constants

The Fibonacci theory named so after a prominent Italian mathematician of the late twelfth and
early thirteenth centuries gives ratios, which play important role in the forecasting of market
movements. Fibonacci introduced an additive numerical series that has come to be cdled the Fibonacci
sequence, which conssts of following series of numbers
11,235,813 21, 34,55, 89, 144, 233 3B10, 987, 1597, 2584,4181, (etc.).

These numbers exhibit severa remarkable relaionships, in particular the ratio of any term in the
series to the next higher term. Thisratio tends asymptoticaly to 0.618. In addition, the ratio of any term to
the next lower term in the sequence tends asympitotically to 1.618, which is the inverse of 0.618. Similarly
constant ratios exist between numbers two terms apart, three terms apart, and so on. The ratio 0.618,
referred to as the Fibonacd ratio, or the “Gold Spird” which is being observed in structures of many naturd
objects and events —from clam’ s congruction till the form of whirlwinds and hurricanes.

The financia markets exhibit Fibonacci proportions in a number of ways, particularly they are
powerful tools for calculating price targets and placing stops. For example, if a corrective wave is
expected to retrace 61.8 percent of the preceding impulse wave, an investor might place a stop dightly be-
low that level. Thiswill ensure that if the correction is of alarger degree of trend than expected, the investor
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will not be exposed to excessive losses. On the other hand, if the correction ends near the target levd, this
outcome will increase the probability that the investor's preferred wave interpretation is accurate (See dso p.
4.1).

5.2 Elliott wavestheory

The Elliott Wawves Principle is a system of empirically derived rules about the amount of
ascending and descending waves during the history of a market movement. This theory postulates
that all the market movement consists of cycles containing 8 waves each including five waves in the
direction of the trend at one larger scale and three waves against that trend. In arising market, this five
wavelthree-wave pattern forms one complete bull market/bear market cycle of eight waves. The five-wave
upward movement as awhole is referred to as an impulse wave with sub waves labeed with figures while the
three-wave countertrend movement is described as a corrective wave with sub waves labded with letters
(See Figure 5.1). Amplitudes of the correction waves subordinate certain rules. a second wave may never
retrace more than 100 percent of a first wave (for example, in a bull market, the low of the second wave
may not go below the beginning of the firsd wave); the third wave is never the shortest wave in an impulse
sequence, often, it is the longest; afourth wave can never enter the price range of a first wave (See
Figure 5.2) As the illudtration shows, waves of any degree in any series can be subdivided and
resubdivided into waves of smaller degree or expanded into waves of larger degree. Furthermore,
smdler-scale movements link up to create larger-scale movements possessing the same basic form.
Conversdly, large-scale movements consist of smaller-scale subdivisons with which they share a
geometric smilarity. Because these movements link up in increments of five waves and three waves, they
generate sequences of numbers that the analyst can use (along with the rules of wave formation) to help
identify the current state of paitern development, as shown in Figure 5.3.

Extentions. In any given five-wave sequence, a tendency exids for one of the three impulse sub waves
(i.e., wave 1, wave 3, or wave 5) to be an extension—an elongated movement, usually with internal
subdivisions. At times, these subdivisons are of nearly the same amplitude and duration as the larger
degree waves of the main impulse sequence, giving a total count of nine waves of smilar size rather
than the norma count of five for the main sequence (See Figure 5.4). Extensions can provide a useful guide
to the lengths of future waves. Most impulse sequences contain extensions in only one of their three
impulsive sub waves. Thus, if the first and third waves are of about the same magnitude, the fifth wave
probably will be extended, especidly if volume during the fifth wave is greater than during the third.

Diagonal Triangles. There are certain patterns resembling known from the technical analysis
theory including two types of triangles, which are to be considered from the Elliott theory position.
The diagonal triangle type 1 occurs only in fifth waves and in ? waves, and it signals that the
preceding move has "gone too far, too fast,” as Elliott put it. Essentially arisng wedge formation defined
by two converging trend lines, type 1 diagona triangles indicate exhaustion of the larger movement.
Unlike other impulse waves, al of the patterns sub-waves, including waves 1, 3, and 5, consst of three-
wave movements, and their fourth waves often enter the price range of their first waves, as shown in Figures
55and 56. A rising diagona triangle type 1 is bearish, because it is usualy followed by a sharp
decline, at least to the level where the formation began. In contrast, a falling diagona type 1 is bullish,
because an upward thrust usudly follows.

The diagonal triangle type 2 occurs even more rarely than type 1. This pattern, found in firgt-
wave or A-wave podtionsin very rare cases, re sembles adiagond type 1 in that it is defined by converging
trend lines and its first wave and fourth wave overlap, as shown in Figure 5.7. However, it differs
sgnificantly from type 1 in that its impulsive sub waves (waves 1, 3, and 5) are normd, five-wave impulse
waves, in contrast to the three-wave sub waves of type 1. Thisis consstent with the message of the type 2
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diagonal triangle, which signals continuation of the underlying trend, in contrast to the type 1 's message of
termination of the larger trend.

Failures (Truncated Fifths). Elliott used the word failure to describe an impulse paitern in which
the extreme of the fifth wave fails to exceed the extreme of the third wave. Figures 5.8 and 5.9 show
examples of falluresin bull and bear markets. As the illustrations show, the truncated fifth wave contains
the necessary impulsive (i.e., five-wave) substructure to complete the larger movement. However, its
fallure to surpass the previous impulse wave's extreme signds weekness in the underlying trend, and a
gharp reversd usudly follows.

Figureb5.1. Diagram of the basic Elliott Wave.
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Figure 5.2. Thelarger scale pattern of the Elliott wave.
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Figure5.3. Diagram of a complete market cycle.
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Figure5.4. Diagrams of Elliott wave extensions.
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Figure 5.5. Diagram of a bullish pattern.
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Figure5.6. Diagram of a bearish diagonal triangle.
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Figure5.7. Diagram of abullish diagonal triangle.
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Figure5.8. Diagram of abullish market failure.

Figure5.9. Diagram of abearish market failure.
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