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TECHNICAL INDICATORS

Indicators are calculations based on the price and the volume of
a security that measure such things as money flow, trends, volatility
and momentum.

Indicators are used as a secondary measure to the actual price
movements and add additional information to the analysis of
securities.

Indicators are used in two main ways: to confirm price movement
and the quality of chart patterns, and to form buy and sell signals.

What Is a Technical Indicator?
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TECHNICAL INDICATORS

There are two main types of indicators: Leading and Lagging.
A Leading Indicator precedes price movements, giving them a

predictive quality, while
A Lagging Indicator is a confirmation tool because it follows

price movement.
A Leading Indicator is thought to be the strongest during

periods of sideways or non-trending trading ranges, while
The Lagging Indicators are still useful during trending periods.

Types of Indicators:

TECHNICAL INDICATORS

Indicators serve three broad functions: to alert, to confirm and to predict.
1. An indicator can act as an alert to study price action a little more
closely. If momentum is waning, it may be a signal to watch for a break of
support. Or, if there is a large positive divergence building, it may serve as
an alert to watch for a resistance breakout.
2. Indicators can be used to confirm other technical analysis tools. If
there is a breakout on the price chart, a corresponding moving average
crossover could serve to confirm the breakout. Or, if a stock breaks
support, a corresponding low in the On-Balance-Volume (OBV) could serve
to confirm the weakness.
3. Some investors and traders use indicators to predict the direction of
future prices.

Why Use Indicators?
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TECHNICAL INDICATORS

There are also two types of indicator constructions:
Those that fall in a bounded range and those that do not.
The ones that are bound within a range are called oscillators -

these are the most common type of indicators.
Oscillator indicators have a range, for example between zero and

100, and signal periods where the security is overbought (near 100)
or oversold (near zero).

Non-bounded indicators still form buy and sell signals along with
displaying strength or weakness, but they vary in the way they do
this.

Indicators Construction

TECHNICAL INDICATORS

The two main ways that indicators are used to form buy and sell
signals in technical analysis is through crossovers and divergence.

Crossovers are the most popular and are reflected when either
the price moves through the moving average, or when two different
moving averages cross over each other.

The second way indicators are used is through divergence,
which happens when the direction of the price trend and the
direction of the indicator trend are moving in the opposite direction.

This signals to indicator users that the direction of the price trend
is weakening.

Indicators Construction
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TECHNICAL INDICATORS
Trend Indicators

Moving averages are one of the oldest
and most popular technical analysis
tools. A moving average is the average
price of a financial instrument over a
given time. When calculating a moving
average, you specify the time span to
calculate the average price. For example,
it could be 25 days.

The moving average represents the
consensus of investor’s expectations
over the indicated period of time.

Moving Average

TECHNICAL INDICATORS
Trend Indicators

There are four different types of moving averages:
1. Simple (also referred to as Arithmetic),
2. Exponential,
3. Smoothed and
4. Linear Weighted.

The only thing where moving averages of different types diverge
considerably from each other, is when weight coefficients, which are
assigned to the latest data, are different. In case we are talking of
simple moving average, all prices of the time period in question, are
equal in value. Exponential and Linear Weighted Moving Averages
attach more value to the latest prices.

Moving Average
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TECHNICAL INDICATORS
Trend Indicators

Here are the types of
moving averages on the
chart:

Simple Moving Average
(SMA)

Exponential Moving
Average (EMA)

Smoothed Moving
Average (SMMA)

Linear Weighted Moving
Average (LWMA)

Moving Average

TECHNICAL INDICATORS
Trend Indicators

A simple moving average is formed by computing the average
price of a security over a specific number of periods.

Most moving averages are based on closing prices.
A 5-day simple moving average is the five day sum of closing

prices divided by five.
As its name implies, a moving average is an average that moves.
Old data is dropped as new data comes available. This causes

the average to move along the time scale.

Moving Average

i. Simple Moving Average
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TECHNICAL INDICATORS
Trend Indicators

An example of a 5-day moving average evolving over three days.
SMA = SUM(CLOSE, N)/N

Where:
N — is the number of calculation periods.
Daily Closing Prices: 11,12,13,14,15,16,17
> First day of 5-day SMA: (11 + 12 + 13 + 14 + 15) / 5 = 13
> Second day of 5-day SMA: (12 + 13 + 14 + 15 + 16) / 5 = 14
> Third day of 5-day SMA: (13 + 14 + 15 + 16 + 17) / 5 = 15

Moving Average

i. Simple Moving Average

TECHNICAL INDICATORS
Trend Indicators

Exponential moving averages reduce the lag by applying more weight
to recent prices.

The weighting applied to the most recent price depends on the
number of periods in the moving average. There are three steps to
calculating an exponential moving average.

First, calculate the simple moving average. An exponential moving
average (EMA) has to start somewhere so a simple moving average is
used as the previous period's EMA in the first calculation.

Second, calculate the weighting multiplier.
Third, calculate the exponential moving average.

Moving Average

ii. Exponential Moving Average (EMA)
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TECHNICAL INDICATORS
Trend Indicators

The formula below is for a 10-day EMA.
1. SMA: 10 period sum / 10
2. Multiplier: (2 / (Time periods + 1) ) = (2 / (10 + 1) ) = 0.1818

(18.18%)
3. EMA: {Close - EMA(previous day)} x multiplier + EMA

(previous day).
10-period exponential moving average applies an 18.18% weighting to
the most recent price. A 10-period EMA can also be called an 18.18%
EMA. A 20-period EMA applies a 9.52% weighing to the most recent
price (2/(20+1) = .0952). The weighting drops by half every time the
moving average period doubles.

Moving Average

ii. Exponential Moving Average (EMA)

TECHNICAL INDICATORS
Trend Indicators

Below is a spreadsheet example of a 10-day simple moving
average and a 10-day exponential moving average for Intel.

Simple moving averages are straight forward and require little
explanation. The 10-day average simply moves as new prices
become available and old prices drop off.

The exponential moving average starts with the simple moving
average value (22.22) in the first calculation. After the first
calculation, the normal formula takes over.

Because an EMA begins with a simple moving average, its true
value will not be realized until 20 or so periods later.

Moving Average

ii. Exponential Moving Average (EMA)
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TECHNICAL INDICATORS
Trend IndicatorsMoving Average

ii. Exponential Moving Average (EMA)

DATE PRICE
10-DAY 

SMA

SMOOTHING 
CONSTANT 
2/(10+1)

10-DAY 
EMA

1 24/02/2012 22.27
2 25/02/2012 22.19
3 26/02/2012 22.08
4 27/02/2012 22.17
5 28/02/2012 22.18
6 29/02/2012 22.13
7 01/03/2012 22.23
8 02/03/2012 22.43
9 03/03/2012 22.24

10 04/03/2012 22.29 22.22 22.22
11 05/03/2012 22.15 22.21 0.181818182 22.21
12 06/03/2012 22.39 22.23 0.181818182 22.24
13 07/03/2012 22.38 22.26 0.181818182 22.27
14 08/03/2012 22.61 22.30 0.181818182 22.33

15 09/03/2012 23.36 22.42 0.181818182 22.52
16 10/03/2012 24.05 22.61 0.181818182 22.80
17 11/03/2012 23.75 22.77 0.181818182 22.97
18 12/03/2012 23.83 22.91 0.181818182 23.13
19 13/03/2012 23.95 23.08 0.181818182 23.28
20 14/03/2012 23.63 23.21 0.181818182 23.34
21 15/03/2012 23.82 23.38 0.181818182 23.43
22 16/03/2012 23.87 23.53 0.181818182 23.51
23 17/03/2012 23.65 23.65 0.181818182
24 18/03/2012 23.19 23.71 0.181818182
25 19/03/2012 23.10 23.68 0.181818182
26 20/03/2012 23.33 23.61 0.181818182
27 21/03/2012 22.68 23.51 0.181818182
28 22/03/2012 23.10 23.43 0.181818182
29 23/03/2012 22.40 23.28 0.181818182
30 24/03/2012 22.17 23.13 0.181818182

TECHNICAL INDICATORS
Trend Indicators

The Lag Factor
The longer the moving average, the more the lag.
A 10-day exponential moving average will hug prices quite closely

and turn shortly after prices turn.
Short moving averages are like speed boats - nimble and quick to

change. In contrast, a 100-day moving average contains lots of past
data that slows it down.

Longer moving averages are like ocean tankers - lethargic and
slow to change. It takes a larger and longer price movement for a
100-day moving average to change course.

Moving Average

ii. Exponential Moving Average (EMA)
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TECHNICAL INDICATORS
Trend Indicators

The chart above shows the S&P
500 ETF with a 10-day EMA
closely following prices and a 100-
day SMA grinding higher.

Even with the January-February
decline, the 100-day SMA held the
course and did not turn down. The
50-day SMA fits somewhere
between the 10 and 100 day
moving averages when it comes
to the lag factor.

Moving Average

ii. Exponential Moving Average (EMA)

TECHNICAL INDICATORS
Trend Indicators

Simple vs Exponential Moving Averages

Moving Average

ii. Exponential Moving Average (EMA)

Even though there are clear differences between simple moving
averages and exponential moving averages, one is not necessarily
better than the other.

Exponential moving averages have less lag and are therefore
more sensitive to recent prices - and recent price changes.

Exponential moving averages will turn before simple moving
averages.
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TECHNICAL INDICATORS
Trend Indicators

Simple vs Exponential Moving Averages

Moving Average

ii. Exponential Moving Average (EMA)

Simple moving averages, on the other hand, represent a true
average of prices for the entire time period.

Simple moving averages may be better suited to identify support
or resistance levels.

Moving average preference depends on objectives, analytical
style and time horizon.

Chartists should experiment with both types of moving averages
as well as different timeframes to find the best fit.

TECHNICAL INDICATORS
Trend Indicators

SMA V/s EMA

Moving Average

ii. Exponential Moving Average (EMA) The chart shows IBM with the
50-day SMA in Red and the 50-
day EMA in Green. Both peaked
in late January, but the decline
in the EMA was sharper than
the decline in the SMA.

The EMA turned up in mid
February, but the SMA
continued lower until the end of
March. Notice that the SMA
turned up over a month after the
EMA.
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TECHNICAL INDICATORS
Trend Indicators

i) Lengths and Timeframes

Moving Average

Moving Average & Price Crossover

The length of the moving average depends on the analytical
objectives.

Short moving averages (5-20 periods) are best suited for short-term
trends and trading.

Chartists interested in medium-term trends would opt for longer
moving averages that might extend 20-60 periods.

Long-term investors will prefer moving averages with 100 or more
periods.

TECHNICAL INDICATORS
Trend Indicators

ii. Trend Identification

Moving Average

Moving Average & Price Crossover

The direction of the moving average conveys important information
about prices.

A rising moving average shows that prices are generally increasing.
A rising long-term moving average reflects a long-term uptrend.
A falling moving average indicates that prices, on average, are

falling.
A falling long-term moving average reflects a long-term

downtrend.
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TECHNICAL INDICATORS
Trend Indicators

ii. Trend Identification

Moving Average

Moving Average & Price Crossover The chart shows 3M (MMM) with
a 150-day exponential moving
average.

This example shows just how
well moving averages work when
the trend is strong.

The 150-day EMA turned down
in November 2007 and again in
January 2008.

MMM continued lower into March 2009 and then surged 40-50%.
Moving averages work brilliantly in strong trends.

TECHNICAL INDICATORS
Trend Indicators

iii. Double Moving Average Crossover

Moving Average

Moving Average & Price Crossover

Two moving averages can be used together to generate crossover
signals.

Double crossovers involve one relatively short moving average and one
relatively long moving average.

As with all moving averages, the general length of the moving average
defines the timeframe for the system.

A system using a 5-day EMA and 35-day EMA would be deemed short-
term.

A system using a 50-day SMA and 200-day SMA would be deemed
medium-term, perhaps even long-term.
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TECHNICAL INDICATORS
Trend Indicators

iii. Double Moving Average Crossover

Moving Average

Moving Average & Price Crossover

A Bullish Crossover occurs when the shorter moving average crosses
above the longer moving average. This is also known as a Golden Cross.

A Bearish Crossover occurs when the shorter moving average crosses
below the longer moving average. This is known as a Dead Cross.

Moving average crossovers produce relatively late signals. After all, the
system employs two lagging indicators. The longer the moving average
periods, the greater the lag in the signals.

These signals work great when a good trend takes hold. However, a
moving average crossover system will produce lots of whipsaws in the
absence of a strong trend.

TECHNICAL INDICATORS
Trend Indicators

iii. Double Moving Average Crossover

Moving Average

Moving Average & Price Crossover

The chart shows Home
Depot (HD) with a 10-day EMA
(green dotted line) and 50-day
EMA (red line). The black line
is the daily close.

Using a moving average
crossover would have resulting
in three whipsaws before
catching a good trade.
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TECHNICAL INDICATORS
Trend Indicators

iii. Double Moving Average Crossover

Moving Average

Moving Average & Price Crossover This chart shows Oracle (ORCL)
with the 50-day EMA, 200-day EMA
and MACD(50,200,1).

There were four moving average
crossovers over a 2 1/2 year period.

The first three resulted in
whipsaws or bad trades. A sustained
trend began with the fourth crossover
as ORCL advanced to the mid 20s.

Once again, moving average
crossovers work great when the
trend is strong, but produce losses in
the absence of a trend.

TECHNICAL INDICATORS
Trend Indicators

iv. Price Crossovers

Moving Average

Moving Average & Price Crossover

Moving averages can also be used to generate signals with simple
price crossovers.

A bullish signal is generated when prices move above the moving
average.

A bearish signal is generated when prices move below the moving
average.

Price crossovers can be combined to trade within the bigger trend.
The longer moving average sets the tone for the bigger trend and

the shorter moving average is used to generate the signals.
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TECHNICAL INDICATORS
Trend Indicators

iv. Price Crossovers

Moving Average

Moving Average & Price Crossover The next chart shows Emerson
Electric (EMR) with the 50-day EMA
and 200-day EMA.

The stock moved above and held
above the 200-day moving average
in August. There were dips below
the 50-day EMA in early November
and again in early February.

Prices quickly moved back above
the 50-day EMA to provide bullish
signals (green arrows) in harmony
with the bigger uptrend.

TECHNICAL INDICATORS
Trend Indicators

v. Moving Average as Support & Resistance

Moving Average

Moving Average & Price Crossover

Moving averages can also act as support in an uptrend and resistance
in a downtrend.

A short-term uptrend might find support near the 20-day simple moving
average, which is also used in Bollinger Bands.

A long-term uptrend might find support near the 200-day simple
moving average, which is the most popular long-term moving average.

In fact, the 200-day moving average may offer support or resistance
simply because it is so widely used. It is almost like a self-fulfilling
prophecy.
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TECHNICAL INDICATORS
Trend Indicators

v. Moving Average as Support & Resistance

Moving Average

Moving Average & Price Crossover The chart above shows the
NY Composite with the 200-day
simple moving average from
mid 2004 until the end of 2008.

The 200-day provided
support numerous times during
the advance.

Once the trend reversed with
a double top support break, the
200-day moving average acted
as resistance around 9500.

TECHNICAL INDICATORS
Trend Indicators

Conclusion
Moving Average

Moving Average & Price Crossover

Do not expect exact support and resistance levels from moving
averages, especially longer moving averages.

Markets are driven by emotion, which makes them prone to
overshoots.

Instead of exact levels, moving averages can be used to identify
support or resistance zones.

The advantages of using moving averages need to be weighed
against the disadvantages. Moving averages are trend following, or
lagging, indicators that will always be a step behind.
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TECHNICAL INDICATORS
Trend IndicatorsMoving Average

Moving Average & Price Crossover

After all, the trend is your friend and it is best to trade in the direction
of the trend.

Moving averages insure that a trader is in line with the current trend.
Even though the trend is your friend, securities spend a great deal of
time in trading ranges, which render moving averages ineffective.

Don't expect to sell at the top and buy at the bottom using moving
averages. As with most technical analysis tools, moving averages should
not be used on their own, but in conjunction with other complementary
tools.

Chartists can use moving averages to define the overall trend and
then use RSI to define overbought or oversold levels.

Conclusion

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Introduction:

Developed by Gerald Appel in the late seventies.
The Moving Average Convergence-Divergence (MACD) indicator

is one of the simplest and most effective momentum indicators
available.

The MACD turns two trend-following indicators, moving
averages, into a momentum oscillator by subtracting the longer
moving average from the shorter moving average.

As a result, the MACD offers the best of both worlds: trend
following and momentum.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Introduction:

The MACD fluctuates above and
below the zero line as the moving
averages converge, cross and diverge.

Traders can look for signal line
crossovers, centerline crossovers and
divergences to generate signals.

Because the MACD is unbounded, it
is not particularly useful for identifying
overbought and oversold levels.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Calculation:

MACD Line: (12-day EMA - 26-day EMA)
Signal Line: 9-day EMA of MACD Line
MACD Histogram: MACD Line - Signal Line
The MACD Histogram represents the difference between MACD and its

9-day EMA, the Signal line. The histogram is positive when the MACD
Line is above its Signal line and negative when the MACD Line is below
its Signal line.

The values of 12, 26 and 9 are the typical setting used with the MACD,
however other values can be substituted depending on your trading style
and goals.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Interpretation:

As its name implies, the MACD is all about the convergence and
divergence of the two moving averages.

Convergence occurs when the moving averages move towards
each other.

Divergence occurs when the moving averages move away from
each other.

The shorter moving average (12-day) is faster and responsible
for most MACD movements.

The longer moving average (26-day) is slower and less reactive
to price changes in the underlying security.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Interpretation:

The MACD Line oscillates above and below the zero line, which is also
known as the centerline. These crossovers signal that the 12-day EMA
has crossed the 26-day EMA.

The direction, of course, depends on direction of the moving average
cross.

Positive MACD indicates that the 12-day EMA is above the 26-day
EMA. Positive values increase as the shorter EMA diverges further from
the longer EMA. This means upside momentum is increasing.

Negative MACD values indicates that the 12-day EMA is below the 26-
day EMA. Negative values increase as the shorter EMA diverges further
below the longer EMA. This means downside momentum is increasing.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Interpretation:

In the example, the yellow area
shows the MACD Line in negative
territory as the 12-day EMA trades
below the 26-day EMA.

The initial cross occurred at the
end of September (black arrow)
and the MACD moved further into
negative territory as the 12-day
EMA diverged further from the 26-
day EMA.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Interpretation:

The orange area highlights a
period of positive MACD values,
which is when the 12-day EMA was
above the 26-day EMA.

Notice that the MACD Line
remained below 1 during this period
(red dotted line). This means the
distance between the 12-day EMA
and 26-day EMA was less than 1
point, which is not a big difference.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Signal Line Crossovers:

Signal line crossovers are the most common MACD signals.
The signal line is a 9-day EMA of the MACD Line. As a moving

average of the indicator, it trails the MACD and makes it easier to
spot MACD turns.

A Bullish Crossover occurs when the MACD turns up and
crosses above the signal line.

A Bearish Crossover occurs when the MACD turns down and
crosses below the signal line.

Crossovers can last a few days or a few weeks, it all depends on
the strength of the move.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Signal Line Crossovers:

Due diligence is required before relying on these common signals.
Signal line crossovers at positive or negative extremes should be viewed
with caution.

Even though the MACD does not have upper and lower limits, chartists
can estimate historical extremes with a simple visual assessment. It takes
a strong move in the underlying security to push momentum to an
extreme.

Even though the move may continue, momentum is likely to slow and
this will usually produce a signal line crossover at the extremities.

Volatility in the underlying security can also increase the number of
crossovers.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Signal Line Crossovers:

The chart shows IBM with its 12-day
EMA (green), 26-day EMA (red) and the
12,26,9 MACD in the indicator window.

There were eight signal line
crossovers in six months: four up and
four down.

There were some good signals and
some bad signals.

The yellow area highlights a period
when the MACD Line surged above 2 to
reach a positive extreme.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Signal Line Crossovers:

There were two bearish signal line
crossovers in April and May, but IBM
continued trending higher.

Even though upward momentum
slowed after the surge, upward
momentum was still stronger than
downside momentum in April-May.

The third bearish signal line crossover
in May resulted in a good signal.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Centreline Crossovers:

A Bullish Centerline Crossover occurs when the MACD Line moves
above the zero line to turn positive. This happens when the 12-day EMA
of the underlying security moves above the 26-day EMA.

A Bearish Centerline Crossover occurs when the MACD moves below
the zero line to turn negative. This happens when the 12-day EMA
moves below the 26-day EMA.

Centerline crossovers can last a few days or a few months. It all
depends on the strength of the trend.

The MACD will remain positive as long as there is a sustained
uptrend.

The MACD will remain negative when there is a sustained downtrend.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Centreline Crossovers:

The chart shows Pulte Homes
(PHM) with at least four centerline
crosses in nine months.

The resulting signals worked well
because strong trends emerged with
these centerline crossovers.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Centreline Crossovers:

Chart of Cummins Inc (CMI) with
seven centerline crossovers in five
months.

In contrast to Pulte Homes, these
signals would have resulted in
numerous whipsaws because strong
trends did not materialize after the
crossovers.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Centreline Crossovers:

The chart shows 3M (MMM) with
a bullish centerline crossover in late
March 2009 and a bearish
centerline crossover in early
February 2010.

This signal lasted 10 months. In
other words, the 12-day EMA was
above the 26-day EMA for 10
months. This was one strong trend.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences:

Divergences form when the MACD diverges from the price action
of the underlying security.

A Bullish Divergence forms when a security records a lower low
and the MACD forms a higher low. The lower low in the security
affirms the current downtrend, but the higher low in the MACD
shows less downside momentum.

Despite less downside momentum, downside momentum is still
outpacing upside momentum as long as the MACD remains in
negative territory. Slowing downside momentum can sometimes
foreshadows a trend reversal or a sizable rally.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences:

The chart shows Google (GOOG)
with a bullish divergence in October-
November 2008.

Notice that we are using closing
prices to identify the divergence.

The MACD's moving averages are
based on closing prices and we
should consider closing prices in the
security as well.



26

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences:

A Bearish Divergence forms when a security records a higher
high and the MACD Line forms a lower high.

The higher high in the security is normal for an uptrend, but the
lower high in the MACD shows less upside momentum.

Even though upside momentum may be less, upside momentum
is still outpacing downside momentum as long as the MACD is
positive.

Waning upward momentum can sometimes foreshadow a trend
reversal or sizable decline.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences: The chart of Gamestop (GME)

with a large bearish divergence
from August to October.

On the price chart, notice how
broken support turned into
resistance on the throwback
bounce in November (red dotted
line).

This throwback provided a
second chance to sell or sell short.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences:

Divergences should be taken with caution. Bearish divergences are
commonplace in a strong uptrend, while bullish divergences occur
often in a strong downtrend.

Yes, you read that right. Uptrends often start with a strong advance
that produces a surge in upside momentum (MACD).

Even though the uptrend continues, it continues at a slower pace
that causes the MACD to decline from its highs.

Upside momentum may not be as strong, but upside momentum is
still outpacing downside momentum as long as the MACD Line is
above zero. The opposite occurs at the beginning of a strong
downtrend.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Divergences: The chart shows the S&P 500 ETF

(SPY) with four bearish divergences
from August to November 2009.

Despite less upside momentum, the
ETF continued higher because the
uptrend was strong.

Notice how SPY continued its series
of higher highs and higher lows.

Remember, upside momentum is
stronger than downside momentum as
long as its MACD is positive.

Its MACD (momentum) may have been less positive (strong) as the
advance extended, but it was still largely positive.
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TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Conclusions:

The MACD indicator is special because it brings together
momentum and trend in one indicator.

This unique blend of trend and momentum can be applied to
daily, weekly or monthly charts.

The standard setting for MACD is the difference between the 12
and 26-period EMAs. Chartists looking for more sensitivity may try
a shorter short-term moving average and a longer long-term
moving average.

MACD(5,35,5) is more sensitive than MACD(12,26,9) and might
be better suited for weekly charts.

TECHNICAL INDICATORS
Moving Average Convergence/Divergence (MACD)
Conclusions:

Chartists looking for less sensitivity may consider lengthening the
moving averages. A less sensitive MACD will still oscillate above/below
zero, but the centerline crossovers and signal line crossovers will be
less frequent.

The MACD is not particularly good for identifying overbought and
oversold levels.

Even though it is possible to identify levels that are historically
overbought or oversold, the MACD does not have any upper or lower
limits to bind its movement.

During sharp moves, the MACD can continue to over-extend beyond
its historical extremes.
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Moving Average Convergence/Divergence (MACD)
Conclusions:

Finally, remember that the MACD Line is calculated using the
actual difference between two moving averages.

This means MACD values are dependent on the price of the
underlying security.

The MACD values for a $20 stocks may range from -1.5 to 1.5,
while the MACD values for a $100 may range from -10 to +10.

It is not possible to compare MACD values for a group of
securities with varying prices.

If you want to compare momentum readings, you should use the
Percentage Price Oscillator (PPO), instead of the MACD.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Introduction:

Developed J. Welles Wilder, the Relative Strength Index (RSI) is
a momentum oscillator that measures the speed and change of
price movements.

RSI oscillates between zero and 100. Traditionally, and according
to Wilder, RSI is considered overbought when above 70 and
oversold when below 30.

Signals can also be generated by looking for divergences, failure
swings and centerline crossovers.

RSI can also be used to identify the general trend.



30

TECHNICAL INDICATORS
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Introduction:

When Wilder introduced the Relative Strength Index, he
recommended using a 14-day RSI. Since then, the 9-day and 25-day
Relative Strength Index indicators have also gained popularity.

A popular method of analyzing the RSI is to look for a divergence in
which the security is making a new high, but the RSI is failing to surpass
its previous high.

This divergence is an indication of an impending reversal. When the
Relative Strength Index then turns down and falls below its most recent
trough, it is said to have completed a "failure swing".

The failure swing is considered a confirmation of the impending
reversal.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Use of RSI:

Tops and bottoms
The Relative Strength Index usually tops above 70 and bottoms

below 30. It usually forms these tops and bottoms before the
underlying price chart;

Chart Formations
The RSI often forms chart patterns such as head and shoulders

or triangles that may or may not be visible on the price chart;
Failure swing ( Support or Resistance penetrations or breakouts)

This is where the Relative Strength Index surpasses a previous
high (peak) or falls below a recent low (trough);
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Use of RSI: Support and Resistance levels
The Relative Strength Index shows,

sometimes more clearly than price
themselves, levels of support and
resistance.

Divergences
Divergences occur when the price

makes a new high (or low) that is not
confirmed by a new high (or low) in the
Relative Strength Index. Prices usually
correct and move in the direction of the RSI.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Calculation:

100
RSI = 100 - --------

1 + RS
RS = Average Gain / Average Loss

To simplify the calculation explanation, RSI has been broken
down into its basic components: RS, Average Gain and Average
Loss.

This RSI calculation is based on 14 periods, which is the default
suggested by Wilder in his book. Losses are expressed as positive
values, not negative values.
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Calculation:
The very First calculations for average gain and average loss

are simple 14 period averages.
 First Average Gain = Sum of Gains over the past 14 periods / 14.
 First Average Loss = Sum of Losses over the past 14 periods / 14.

The second, and subsequent, calculations are based on the prior
averages and the current gain loss:
Average Gain = [(previous Average Gain) x 13 + current Gain] / 14.
Average Loss = [(previous Average Loss) x 13 + current Loss] / 14.

RSI values become more accurate as the calculation period extends.
To exactly replicate our RSI numbers, a formula will need at least 250
data points.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Calculation:
Here's an Excel

Spreadsheet that shows the
start of an RSI calculation in
action.

Date QQQQ Close Change Gain Loss Avg Gain Avg Loss RS 14-day RSI

1 14-Dec-09 44.34
2 15-Dec-09 44.09 -0.25 0.25
3 16-Dec-09 44.15 0.06 0.06
4 17-Dec-09 43.61 -0.54 0.54
5 18-Dec-09 44.33 0.72 0.72
6 21-Dec-09 44.83 0.50 0.50
7 22-Dec-09 45.10 0.27 0.27
8 23-Dec-09 45.42 0.33 0.33
9 24-Dec-09 45.84 0.42 0.42
10 28-Dec-09 46.08 0.24 0.24
11 29-Dec-09 45.89 -0.19 0.19
12 30-Dec-09 46.03 0.14 0.14
13 31-Dec-09 45.61 -0.42 0.42
14 04-Jan-10 46.28 0.67 0.67 RS RSI
15 05-Jan-10 46.28 0.24 0.10 2.39 70.53
16 06-Jan-10 46.00 -0.28 0.28 0.22 0.11 1.97 66.32
17 07-Jan-10 46.03 0.03 0.03 0.21 0.10 1.99 66.55
18 08-Jan-10 46.41 0.38 0.38 0.22 0.10 2.27 69.41
19 11-Jan-10 46.22 -0.19 0.19 0.20 0.10 1.97 66.36
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Parameters:
The default look-back period for RSI is 14, but this can be lowered to

increase sensitivity or raised to decrease sensitivity.
10-day RSI is more likely to reach overbought or oversold levels than 20-

day RSI. The look-back parameters also depend on a security's volatility.
RSI is considered overbought when above 70 and oversold when below

30. These traditional levels can also be adjusted to better fit the security or
analytical requirements.

Rising overbought to 80 or lowering oversold to 20 will reduce the
number of overbought/oversold readings.

Short-term traders sometimes use 2-period RSI to look for overbought
readings above 80 and oversold readings below 20.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Overbought-Oversold: Wilder considered RSI overbought
above 70 and oversold below 30.

Chart shows McDonalds with 14-
day RSI.

This chart features daily bars in
gray with a 1-day SMA in pink to
highlight closing prices because RSI
is based on closing prices.

Working from left to right, the stock
became oversold in late July and
found support around 44 (1).
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Overbought-Oversold:

Like many momentum oscillators,
overbought and oversold readings for
RSI work best when prices move
sideways within a range.

Chart shows MEMC Electronics
(WFR) trading between 13.5 and 21
from April to September 2009.

The stock peaked soon after RSI
reached 70 and bottomed soon after
the stock reached 30.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Divergences: According to Wilder, divergences
signal a potential reversal point
because directional momentum does
not confirm price.

Chart 5 shows Ebay (EBAY) with a
bearish divergence in August-
October.

The stock moved to new highs in
September-October, but RSI formed
lower highs for the bearish
divergence.
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Divergences: A bullish divergence formed in
January-March. The bullish divergence
formed with Ebay moving to new lows
in March and RSI holding above its
prior low.

RSI reflected less downside
momentum during the February-March
decline. The mid March breakout
confirmed improving momentum.

Divergences tend to be more robust
when they form after an overbought or
oversold reading.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Divergences: Before getting too excited about
divergences as great trading signals,
it must be noted that divergences are
misleading in a strong trend.

A strong uptrend can show
numerous bearish divergences before
a top actually materializes.

Conversely, bullish divergences
can appear in a strong downtrend -
and yet the downtrend continues.
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Divergences:

Chart shows the S&P 500 ETF
(SPY) with three bearish
divergences and a continuing
uptrend.

These bearish divergences may
have warned of a short-term
pullback, but there was clearly no
major trend reversal.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Failure Swings:

Wilder also considered failure swings as strong indications of an
impending reversal.

Failure swings are independent of price action. In other words,
failure swings focus solely on RSI for signals and ignore the
concept of divergences.

A bullish failure swing forms when RSI moves below 30
(oversold), bounces above 30, pulls back, holds above 30 and then
breaks its prior high.

It is basically a move to oversold levels and then a higher low
above oversold levels.
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Failure Swings:

Chart shows Research in Motion
(RIMM) with 10-day RSI forming a
bullish failure swing.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Failure Swings: A Bearish Failure swing forms
when RSI moves above 70, pulls
back, bounces, fails to exceed 70
and then breaks its prior low.

It is basically a move to
overbought levels and then a lower
high below overbought levels.

Chart shows Texas Instruments
(TXN) with a bearish failure swing
in May-June 2008.
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Trend Identification: Constance Brown suggests that
oscillators do not travel between 0 and 100.

Brown identifies a bull market range and
a bear market for RSI.

RSI tends to fluctuate between 40 and 90
in a bull market (uptrend) with the 40-50
zones acting as support.

These ranges may vary depending on
RSI parameters, strength of trend and
volatility of the underlying security.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Trend Identification: Chart shows 14-week RSI for SPY during
the bull market from 2003 until 2007.

RSI surged above 70 in late 2003 and
then moved into its bull market range (40-
90).

There was one overshoot below 40 in
July 2004, but RSI held the 40-50 zone at
least five times from January 2005 until
October 2007 (green arrows).

In fact, notice that pullbacks to this zone provided low risk entry
points to participate in the uptrend.
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Trend Identification: On the flip side, RSI tends to
fluctuate between 10 and 60 in a bear
market (downtrend) with the 50-60
zone acting as resistance.

Chart shows 14-day RSI for the US
Dollar Index ($USD) during its 2009
downtrend.

RSI moved to 30 in March to signal
the start of a bear range. The 40-50
zone subsequently marked resistance
until a breakout in December.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Positive-Negative Reversals:

Andrew Cardwell developed positive and negative reversals for RSI,
which are the opposite of bearish and bullish divergences. Constance
Brown credits Andrew Cardwell for her RSI enlightenment.

Before discussing the reversal technique, it should be noted that
Cardwell's interpretation of divergences differs from Wilder.

Cardwell considered bearish divergences as bull market
phenomenon. In other words, bearish divergences are more likely to
form in uptrends.

Similarly, bullish divergences are considered bear market
phenomenon indicative of a downtrend.
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Positive-Negative Reversals: A positive reversal forms when RSI
forges a lower low and the security
forms a higher low. This lower low is
not at oversold levels, but usually
somewhere between 30 and 50.

Chart shows MMM with a positive
reversal forming in June 2009.

MMM broke resistance a few weeks
later and RSI moved above 70. Despite
weaker momentum with a lower low in
RSI, MMM held above its prior low and
showed underlying strength.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Positive-Negative Reversals: A negative reversal is the opposite
of a positive reversal. RSI forms a
higher high, but the security forms a
lower high. Again, the higher high is
usually just below overbought levels
in the 50-70 area.

Chart shows Starbucks (SBUX)
forming a lower high as RSI forms a
higher high.

This negative reversal
foreshadowed the big support break
in late June and sharp decline.
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Conclusions:

RSI is a versatile momentum oscillator that has stood the test of
time. Despite changes in volatility and the markets over the years,

RSI remains as relevant now as it was in Wilder's days. While
Wilder's original interpretations are useful to understanding the
indicator, the work of Brown and Cardwell takes RSI interpretation
to a new level.

Adjusting to this level takes some rethinking on the part of the
traditionally schooled chartists.

Wilder considers overbought conditions ripe for a reversal, but
overbought can also be a sign of strength.

TECHNICAL INDICATORS
OscillatorsRelative Strength Index (RSI)

Conclusions:

Bearish divergences still produce some good sell signals, but
chartists must be careful in strong trends when bearish divergences
are actually normal.

Positive and negative reversals put price action of the underlying
security first and the indicator second, which is the way it should
be.

Bearish and bullish divergences place the indicator first and price
action second. By putting more emphasis on price action, the
concept of positive and negative reversals challenges our thinking
towards momentum oscillators.



42

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Introduction:
Developed by George C. Lane in the late 1950s, the Stochastic

Oscillator is a momentum indicator that shows the location of the
close relative to the high-low range over a set number of periods.

According to an interview with Lane, the Stochastic Oscillator
"doesn't follow price, it doesn't follow volume or anything like that.

It follows the speed or the momentum of price. As a rule, the
momentum changes direction before price.“

As such, bullish and bearish divergences in the Stochastic
Oscillator can be used to foreshadow reversals.

This was the first, and most important, signal that Lane identified.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Introduction:
Lane also used this oscillator to identify bull and bear set-ups to

anticipate a future reversal.
Because the Stochastic Oscillator is range bound, is also useful

for identifying overbought and oversold levels.
The Stochastic Oscillator is displayed as two lines.
The main line is called %K. The second line, called %D, is a

Moving Average of %K.
The %K line is usually displayed as a solid line and the %D line is

usually displayed as a dotted line.
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OscillatorsStochastic Oscillator

Introduction:
Three popular methods to interpret a Stochastic include:

1. Buy when the Oscillator (either %K or %D) falls below a specific
level (e.g., 20) and then rises above that level. Sell when the
Oscillator rises above a specific level (e.g., 80) and then falls below
that level;
2. Buy when the %K line rises above the %D line and sell when the
%K line falls below the %D line;
3. Look for divergences. For instance: where prices are making a
series of new highs and the Stochastic Oscillator is failing to surpass
its previous highs.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Calculation :
The Stochastic Oscillator has four variables:

%K periods: This is the number of time periods used in the
stochastic calculation;
 %K Slowing Periods: This value controls the internal smoothing of
%K. A value of 1 is considered a fast stochastic; a value of 3 is
considered a slow stochastic;
 %D periods: This is the number of time periods used when
calculating a moving average of %K;
 %D method: The method (i.e., Exponential, Simple, Smoothed, or
Weighted) that is used to calculate %D.
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Calculation :
%K = (Current Close - Lowest Low)/(Highest High - Lowest Low)

* 100
%D = 3-day SMA of %K
Lowest Low = lowest low for the look-back period
Highest High = highest high for the look-back period
%K is multiplied by 100 to move the decimal point two places
A 14-period %K would use the most recent close, the highest high

over the last 14 periods and the lowest low over the last 14 periods.
%D is a 3-day simple moving average of %K. This line is plotted

alongside %K to act as a signal or trigger line.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Calculation :
Spreadsheet Example

of Stochastic Oscillator.
Date High Low Highest 

High (14)
Lowest 

Low (14)
Current 

Close
14-day Stochastic 

Oscillator 
1 23-Feb-10 127.01 125.36
2 24-Feb-10 127.62 126.16
3 25-Feb-10 126.59 124.93
4 26-Feb-10 127.35 126.09
5 1-Mar-10 128.17 126.82
6 2-Mar-10 128.43 126.48
7 3-Mar-10 127.37 126.03
8 4-Mar-10 126.42 124.83
9 5-Mar-10 126.90 126.39
10 8-Mar-10 126.85 125.72
11 9-Mar-10 125.65 124.56
12 10-Mar-10 125.72 124.57
13 11-Mar-10 127.16 125.07
14 12-Mar-10 127.72 126.86 128.43 124.56 127.29 70.44
15 15-Mar-10 127.69 126.63 128.43 124.56 127.18 67.61
16 16-Mar-10 128.22 126.80 128.43 124.56 128.01 89.20
17 17-Mar-10 128.27 126.71 128.43 124.56 127.11 65.81
18 18-Mar-10 128.09 126.80 128.43 124.56 127.73 81.75
19 19-Mar-10 128.27 126.13 128.43 124.56 127.06 64.52
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Interpretation :
The Stochastic Oscillator measures the level of the close relative to the

high-low range over a given period of time.
Low readings (below 20) indicate that price is near its low for the given

time period.
High readings (above 80) indicate that price is near its high for the

given time period.
For Example, the highest high equals 110, the lowest low equals 100

and the close equals 108. The high-low range is 10, which is the
denominator in the %K formula. The close less the lowest low equals 8,
which is the numerator. 8 divided by 10 equals .80 or 80%. Multiply this
number by 100 to find %K.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Interpretation : The IBM example above shows three
14-day ranges (yellow areas) with the
closing price at the end of the period
(red dotted) line.

The Stochastic Oscillator equals 91
when the close was at the top of the
range.

The Stochastic Oscillator equals 15
when the close was near the bottom of
the range.

The close equals 57 when the close
was in the middle of the range.
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Fast, Slow or Full :

There are three versions of the Stochastic Oscillator.
The Fast Stochastic Oscillator is based on George Lane's

original formulas for %K and %D. %K in the fast version that
appears rather choppy. %D is the 3-day SMA of %K.

In fact, Lane used %D to generate buy or sell signals based on
bullish and bearish divergences.

Lane asserts that a %D divergence is the "only signal which will
cause you to buy or sell". Because %D in the Fast Stochastic
Oscillator is used for signals, the Slow Stochastic Oscillator was
introduced to reflect this emphasis.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Fast, Slow or Full :
The Slow Stochastic Oscillator

smooths %K with a 3-day SMA,
which is exactly what %D is in the
Fast Stochastic Oscillator.

Notice that %K in the Slow
Stochastic Oscillator equals %D in
the Fast Stochastic Oscillator (shown
in chart).
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Fast, Slow or Full :
Fast Stochastic Oscillator:

• Fast %K = %K basic calculation
• Fast %D = 3-period SMA of Fast %K

Slow Stochastic Oscillator:
• Slow %K = Fast %K smoothed with 3-period SMA
• Slow %D = 3-period SMA of Slow %K

Full Stochastic Oscillator:
• Full %K = Fast %K smoothed with X-period SMA
• Full %D = X-period SMA of Full %K

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Fast, Slow or Full :

The Full Stochastic Oscillator is a fully customizable version of
the Slow Stochastic Oscillator.

Users can set the look-back period, the number of periods to
slow %K and the number of periods for the %D moving average.

The default parameters were used in these examples:
Fast Stochastic Oscillator (14,3),
Slow Stochastic Oscillator (14,3) and
Full Stochastic Oscillator (14,3,3).



48

TECHNICAL INDICATORS
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Overbought Oversold:

As a bound oscillator, the Stochastic Oscillator makes it easy to
identify overbought and oversold levels.

The oscillator ranges from 0 to 100. No matter how fast a security
advances or declines, the Stochastic Oscillator will always fluctuate
within this range.

Traditional settings use 80 as the overbought threshold and 20
as the oversold threshold.

These levels can be adjusted to suit analytical needs and
security characteristics.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Overbought Oversold:
Readings above 80 for the 20-day Stochastic Oscillator would

indicate that the underlying security was trading near the top of its 20-
day high-low range.

Readings below 20 occur when a security is trading at the low end
of its high-low range.

It is important to note that overbought readings are not necessarily
bearish.

Securities can become overbought and remain overbought during a
strong uptrend.

Closing levels that are consistently near the top of the range indicate
sustained buying pressure.
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Overbought Oversold:
Similarly, oversold readings are not necessarily bullish. Securities can

also become oversold and remain oversold during a strong downtrend.
Closing levels consistently near the bottom of the range indicate

sustained selling pressure.
It is, therefore, important to identify the bigger trend and trade in the

direction of this trend.
Look for occasional oversold readings in an uptrend and ignore

frequent overbought readings.
Similarly, look for occasional overbought readings in a strong

downtrend and ignore frequent oversold readings.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Overbought Oversold:
Chart shows Yahoo! (YHOO) with

the Full Stochastic Oscillator
(20,5,5).

A longer look-back period (20 days
versus 14) and longer moving
averages for smoothing (5 versus 3)
produce a less sensitive oscillator
with fewer signals.

Yahoo was trading between 14 and
18 from July 2009 until April 2010.
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Overbought Oversold:
Such trading ranges are well suited for

the Stochastic Oscillator.
Dips below 20 warn of oversold

conditions that could foreshadow a bounce.
Moves above 80 warn of overbought

conditions that could foreshadow a decline.
Notice how the oscillator can move above

80 and remain above 80 (orange highlights).
Similarly, the oscillator moved below 20

and sometimes remained below 20.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Overbought Oversold: Chart shows Crown Castle (CCI) with a
breakout in July to start an uptrend.

The Full Stochastic Oscillator (20,5,5)
was used to identify oversold readings.

Overbought readings were ignored
because the bigger trend was up.

Trading in the direction of the bigger
trend improves the odds.

Moves back above 20 signaled an
upturn in prices (green dotted line) and
continuation of the bigger uptrend.
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Overbought Oversold: Chart shows Autozone (AZO) with a
support break in May 2009 that started a
downtrend.

With a downtrend in force, the Full
Stochastic Oscillator (10,3,3) was used to
identify overbought readings to
foreshadow a potential reversal.

Oversold readings were ignored
because of the bigger downtrend.

The shorter look-back period (10 versus
14) increases the sensitivity of the
oscillator for more overbought readings.

TECHNICAL INDICATORS
OscillatorsStochastic Oscillator

Bull Bear Divergences:

Divergences form when a new high or low in price is not confirmed
by the Stochastic Oscillator.

A Bullish Divergence forms when price records a lower low, but
the Stochastic Oscillator forms a higher low. This shows less
downside momentum that could foreshadow a bullish reversal.

A Bearish Divergence forms when price records a higher high,
but the Stochastic Oscillator forms a lower high. This shows less
upside momentum that could foreshadow a bearish reversal.

Once a divergence takes hold, chartists should look for a
confirmation to signal an actual reversal.
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Bull Bear Divergences:

A Bearish Divergence can be confirmed with a support break on
the price chart or a Stochastic Oscillator break below 50, which is the
centerline.

A Bullish Divergence can be confirmed with a resistance break on
the price chart or a Stochastic Oscillator break above 50.

A Stochastic Oscillator cross above 50 signals that prices are trading
in the upper half of their high-low range for the given look-back period.
This suggests that the cup is half full.

Conversely, a cross below 50 means prices are trading in the
bottom half of the given look-back period. This suggests that the cup is
half empty.

TECHNICAL INDICATORS
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Bull Bear Divergences: Chart shows (IGT) with a bullish
divergence in February-March 2010.

Notice how the stock moved to a new
low, but the Stochastic Oscillator formed
a higher low.

Three steps:
1. A signal line cross and/or move back
above 20.
2. A move above 50, which puts prices
in the upper half of the Stochastic range.
3. A resistance breakout on the price
chart.
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Bull Bear Divergences:

Chart 7 shows Kohls (KSS) with
a bearish divergence in April 2010.

The stock moved to higher highs
in early and late April, but the
Stochastic Oscillator peaked in late
March and formed lower highs.

TECHNICAL INDICATORS
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Bull Bear Set-ups:

George Lane identified another form of divergence to predict
bottoms or tops.

A Bull Set-up is basically the inverse of a bullish divergence.
The underlying security forms a lower high, but the Stochastic

Oscillator forms a higher high.
Even though the stock could not exceed its prior high, the higher

high in the Stochastic Oscillator shows strengthening upside
momentum.

The next decline is then expected to result in a tradable bottom.
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Bull Bear Set-ups: Chart shows Network Appliance
(NTAP) with a bull set-up in June 2009.

The stock formed a lower high as the
Stochastic Oscillator forged a higher
high.

This higher high shows strength in
upside momentum.

Remember that this is a set-up, not
a signal.

The set-up foreshadows a tradable
low in the near future.

TECHNICAL INDICATORS
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Bull Bear Set-ups: A bear set-up occurs when the
security forms a higher low, but the
Stochastic Oscillator forms a lower
low.

Even though the stock held
above its prior low, the lower low in
the Stochastic Oscillator shows
increasing downside momentum.

The next advance is expected to
result in an important peak.
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Bull Bear Set-ups:

Chart shows Motorola (MOT) with
a bear set-up in November 2009.

The stock formed a higher low in
late-November and early December,
but the Stochastic Oscillator formed
a lower low with a move below 20.

This showed strong downside
momentum.

TECHNICAL INDICATORS
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Conclusions:
While momentum oscillators are best suited for trading ranges, they

can also be used with securities that trend, provided the trend takes on a
zigzag format.

Pullbacks are part of uptrends that zigzag higher. Bounces are part of
downtrends that zigzag lower.

In this regard, the Stochastic Oscillator can be used to identify
opportunities in harmony with the bigger trend.

The indicator can also be used to identify turns near support or
resistance.

A security trading near support with an oversold Stochastic Oscillator,
look for a break above 20 to signal an upturn and successful support test.
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OscillatorsStochastic Oscillator

Conclusions:
Conversely, a security trade near resistance with an overbought

Stochastic Oscillator, look for a break below 80 to signal a downturn and
resistance failure.

The settings on the Stochastic Oscillator depend on personal
preferences, trading style and timeframe.

A shorter look-back period will produce a choppy oscillator with many
overbought and oversold readings. A longer look-back period will provide
a smoother oscillator with fewer overbought and oversold readings.

Like all technical indicators, it is important to use the Stochastic
Oscillator in conjunction with other technical analysis tools.

Volume, support/resistance and breakouts can be used to confirm or
refute signals produced by the Stochastic Oscillator.

TECHNICAL INDICATORS
OscillatorsWilliam %R

Introduction :

Developed by Larry Williams, Williams %R is a momentum
indicator that is the inverse of the Fast Stochastic Oscillator.

Also referred to as %R, Williams %R reflects the level of the close
relative to the highest high for the look-back period.

In contrast, the Stochastic Oscillator reflects the level of the close
relative to the lowest low.

%R corrects for the inversion by multiplying the raw value by -
100.
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OscillatorsWilliam %R

Introduction :

As a result, the Fast Stochastic Oscillator and Williams %R
produce the exact same lines, only the scaling is different.

Williams %R oscillates from 0 to -100. Readings from 0 to -20 are
considered overbought.

Readings from -80 to -100 are considered oversold.
Unsurprisingly, signals derived from the Stochastic Oscillator are

also applicable to Williams %R.

TECHNICAL INDICATORS
OscillatorsWilliam %R

Calculation :

%R = (Highest High - Close)/(Highest High - Lowest Low) * -100
Lowest Low = lowest low for the look-back period
Highest High = highest high for the look-back period
%R is multiplied by -100 correct the inversion and move the

decimal.
The default setting for Williams %R is 14 periods, which can be

days, weeks, months or an intraday timeframe.
A 14-period %R would use the most recent close, the highest

high over the last 14 periods and the lowest low over the last 14
periods.
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OscillatorsWilliam %R

Calculation :

Spreadsheet Example of
William %R

Date High Low Highest High
(14)

Lowest Low
(14)

Current
Close

14-day
Williams %R

1 23-Feb-10 127.01 125.36
2 24-Feb-10 127.62 126.16
3 25-Feb-10 126.59 124.93
4 26-Feb-10 127.35 126.09
5 1-Mar-10 128.17 126.82
6 2-Mar-10 128.43 126.48
7 3-Mar-10 127.37 126.03
8 4-Mar-10 126.42 124.83
9 5-Mar-10 126.90 126.39
10 8-Mar-10 126.85 125.72
11 9-Mar-10 125.65 124.56
12 10-Mar-10 125.72 124.57
13 11-Mar-10 127.16 125.07
14 12-Mar-10 127.72 126.86 128.43 124.56 127.29 -29.56
15 15-Mar-10 127.69 126.63 128.43 124.56 127.18 -32.39
16 16-Mar-10 128.22 126.80 128.43 124.56 128.01 -10.80
17 17-Mar-10 128.27 126.71 128.43 124.56 127.11 -34.19
18 18-Mar-10 128.09 126.80 128.43 124.56 127.73 -18.25
19 19-Mar-10 128.27 126.13 128.43 124.56 127.06 -35.48

TECHNICAL INDICATORS
OscillatorsWilliam %R

Interpretation :

As with the Stochastic Oscillator, Williams %R reflects the level of
the close relative to the high-low range over a given period of time.

For Example, the highest high equals 110, the lowest low equals
100 and the close equals 108.

The high-low range is 10 (110 - 100), which is the denominator in
the %R formula.

The highest high less the close equals 2 (110 - 108), which is the
numerator. 2 divided by 10 equals .20.

Multiply this number by -100 to get -20 for %R.
Williams %R would equal -30 if the close was 103 (.30 x -100).
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OscillatorsWilliam %R

Interpretation :

The centerline, -50, is an important level to watch. Williams %R
moves between 0 and -100, which makes -50 the midpoint.

A Williams %R cross above -50 signals that prices are trading in
the upper half of their high-low range for the given look-back period.

Conversely, a cross below -50 means prices are trading in the
bottom half of the given look-back period.

Low readings (below -80) indicate that price is near its low for the
given time period.

High readings (above -20) indicate that price is near its high for
the given time period.

TECHNICAL INDICATORS
OscillatorsWilliam %R

Interpretation : The IBM example shows three 14-
day ranges (yellow areas) with the
closing price at the end of the period
(red dotted) line.

Williams %R equals -9 when the
close was at the top of the range.

The Williams %R equals -87 when
the close was near the bottom of the
range.

The close equals -43 when the close
was in the middle of the range.
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OscillatorsWilliam %R

Overbought Oversold :

As a bound oscillator, Williams %R makes it easy to identify
overbought and oversold levels.

The oscillator ranges from 0 to -100. No matter how fast a
security advances or declines, Williams %R will always fluctuate
within this range.

Traditional settings use -20 as the overbought threshold and -80
as the oversold threshold. These levels can be adjusted to suit
analytical needs and security characteristics.

Readings above -20 for the 14-day Williams %R would indicate
that the underlying security was trading near the top of its 14-day
high-low range.

TECHNICAL INDICATORS
OscillatorsWilliam %R

Overbought Oversold :

Readings below -80 occur when a security is trading at the low
end of its high-low range.

It is important to note that overbought readings are not
necessarily bearish.

Securities can become overbought and remain overbought
during a strong uptrend. Closing levels that are consistently near
the top of the range indicate sustained buying pressure.

Similarly, oversold readings are not necessarily bullish.
Securities can also become oversold and remain oversold during

a strong downtrend. Closing levels consistently near the bottom of
the range indicate sustained selling pressure.
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Overbought Oversold :

Chart shows Arch Coal (ACI) with
14-day Williams %R hitting
overbought and oversold levels on a
regular basis.

The red dotted lines mark a move
below -50 that occurs after an
overbought reading.

The green dotted lines mark a
move above -50 that occurs after an
oversold reading.

TECHNICAL INDICATORS
OscillatorsWilliam %R

Momentum Failure :

The failure to move back into overbought or oversold territory
signals a change in momentum that can foreshadow a significant
price move.

The ability to consistently move above -20 is a show of strength.
After all, it takes buying pressure to push %R into overbought

territory.
Once a security shows strength by pushing into overbought

territory more than once, a subsequent failure to exceed this level
shows weakening momentum that can foreshadow a decline.
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The chart shows Cisco with 14-
day %R.

The stock was strong with
numerous overbought readings
from February to April.

Even after the plunge below -80
in early April, %R surged back
above -20 to show continuing
strength.

Momentum Failure :

TECHNICAL INDICATORS
OscillatorsWilliam %R

The chart shows TJX Companies (TJX)
with 28-day Williams %R.

Chartists can adjust the look-back
period to suite their analysis objectives. A
longer time frame makes the indicator
less sensitive.

After becoming overbought in October,
the indicator moved lower and became
oversold twice in December.

The January surge carried %R into
overbought territory and the stock broke
channel resistance.

Momentum Failure :
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OscillatorsWilliam %R

Williams %R is a momentum
oscillator that measures the
level of the close relative to the
high-low range over a given
period of time.

In addition to the signals
mentioned above, chartists can
use %R to gauge the six month
trend for a security.

Conclusions:

TECHNICAL INDICATORS
OscillatorsWilliam %R

Prices are above their 6-month average when %R is above -50,
which is consistent with an uptrend.

Readings below -50 are consistent with a downtrend.
In this regard, %R can be used to help define the bigger trend

(six months).
Like all technical indicators, it is important to use the Williams

%R in conjunction with other technical analysis tools.
Volume, chart patterns and breakouts can be used to confirm or

refute signals produced by Williams %R.

Conclusions:
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Developed by J. Welles Wilder, the Average True Range (ATR) is
an indicator that measures volatility.

As with most of his indicators, Wilder designed ATR with
commodities and daily prices in mind.

Commodities are frequently more volatile than stocks. They were
are often subject to gaps and limit moves, which occur when a
commodity opens up or down its maximum allowed move for the
session.

A volatility formula based only on the high-low range would fail to
capture volatility from gap or limit moves.

Average True Range (ATR)
Introduction:

TECHNICAL INDICATORS

Wilder created Average True Range to capture this "missing" volatility.
It is important to remember that ATR does not provide an indication of
price direction, just volatility.

Average True Range can often reach a high value at the bottom of the
market after a sheer fall in prices occasioned by panic selling.

Low values of the indicator are typical for the periods of sideways
movement of long duration which happen at the top of the market and
during consolidation.

The Higher the value of the indicator, the higher the probability of a
trend change.

The Lower the value, the weaker the trend’s movement is.

Average True Range (ATR)
Introduction:
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Wilder started with a concept called True Range (TR), which is
defined as the greatest of the following:

Method 1: Current High less the current Low
Method 2: Current High less the previous Close (absolute

value)
Method 3: Current Low less the previous Close (absolute

value)
Absolute values are used to insure positive numbers. After all,

Wilder was interested in measuring the distance between two
points, not the direction.

Average True Range (ATR)
True Range:

TECHNICAL INDICATORS

If the current period's high is above the prior period's high and
the low is below the prior period's low, then the current period's
high-low range will be used as the True Range.

This is an outside day that would use Method 1 to calculate the
TR. This is pretty straight forward.

Methods 2 and 3 are used when there is a gap or an inside day.
A gap occurs when the previous close is greater than the current

high (signaling a potential gap down or limit move) or the previous
close is lower than the current low (signaling a potential gap up or
limit move).

Average True Range (ATR)
True Range:
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A: A small high/low range formed after a
gap up. The TR equals the absolute value
of the difference between the current high
and the previous close.

B: A small high/low range formed after a
gap down. The TR equals the absolute
value of the difference between the current
low and the previous close.

Average True Range (ATR)
True Range:

Example C: Even though the current close is within the previous
high/low range, the current high/low range is quite small.

In fact, it is smaller than the absolute value of the difference between
the current high and the previous close, which is used to value the TR.

TECHNICAL INDICATORS
Average True Range (ATR)
Calculation:

Current ATR = [(Prior ATR x 13) + Current TR] / 14

Typically, the Average True Range (ATR) is based on 14 periods
and can be calculated on an intraday, daily, weekly or monthly
basis.

Because there must be a beginning, the first TR value is simply
the High minus the Low, and the first 14-day ATR is the average of
the daily TR values for the last 14 days.

After that, Wilder sought to smooth the data by incorporating
the previous period's ATR value.
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Average True Range (ATR)
Calculation: In the Spreadsheet example, the

first True Range value (.91) equals
the High minus the Low (yellow
cells).

The first 14-day ATR value (.56))
was calculated by finding the
average of the first 14 True Range
values (blue cell).

Subsequent ATR values were
smoothed using the formula above.

High Low Close H - L I H - Cp I I L - Cp I TR ATR
01-Apr-10 48.70 47.79 48.16 0.91 0.91
05-Apr-10 48.72 48.14 48.61 0.58 0.56 0.02 0.58
06-Apr-10 48.90 48.39 48.75 0.51 0.29 0.22 0.51
07-Apr-10 48.87 48.37 48.63 0.50 0.12 0.38 0.50
08-Apr-10 48.82 48.24 48.74 0.58 0.19 0.39 0.58
09-Apr-10 49.05 48.64 49.03 0.41 0.31 0.11 0.41
12-Apr-10 49.20 48.94 49.07 0.26 0.17 0.09 0.26
13-Apr-10 49.35 48.86 49.32 0.49 0.28 0.21 0.49
14-Apr-10 49.92 49.50 49.91 0.42 0.60 0.18 0.60
15-Apr-10 50.19 49.87 50.13 0.32 0.28 0.04 0.32
16-Apr-10 50.12 49.20 49.53 0.92 0.01 0.93 0.93
19-Apr-10 49.66 48.90 49.50 0.76 0.13 0.63 0.76
20-Apr-10 49.88 49.43 49.75 0.45 0.38 0.07 0.45
21-Apr-10 50.19 49.73 50.03 0.46 0.44 0.02 0.46 0.56

1 22-Apr-10 50.36 49.26 50.31 1.10 0.33 0.77 1.10 0.59
2 23-Apr-10 50.57 50.09 50.52 0.48 0.26 0.22 0.48 0.59
3 26-Apr-10 50.65 50.30 50.41 0.35 0.13 0.22 0.35 0.57
4 27-Apr-10 50.43 49.21 49.34 1.22 0.02 1.20 1.22 0.62
5 28-Apr-10 49.63 48.98 49.37 0.65 0.29 0.36 0.65 0.62

TECHNICAL INDICATORS
Average True Range (ATR)
Calculation:

The spreadsheet values
correspond with the yellow area on
the chart below.

Notice how ATR surged as
QQQQ plunged in May with many
long candlesticks.

The real ATR formula does not
kick in until day 15.
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Average True Range (ATR)
Absolute ATR:

ATR is based on the True Range, which uses absolute price
changes.

As such, ATR reflects volatility as absolute level. In other words,
ATR is not shown as a percentage of the current close.

Low priced stocks will have lower ATR values than high price
stocks. For example, a $20-30 security will have much lower ATR
values than a $200-300 security.

Because of this, ATR values are not comparable. Even large
price movements for a single security, such as a decline from 70 to
20, can make long-term ATR comparisons impractical.

TECHNICAL INDICATORS
Average True Range (ATR)
Absolute ATR:

Chart 1 shows Google with double digit ATR values.
Chart 2 shows Microsoft with ATR values below 1.
Despite different values, their ATR lines have similar shapes.
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Average True Range (ATR)
Conclusions:

ATR is not a directional indicator, such as MACD or RSI.
Instead, ATR is a Unique Volatility Indicator that reflects the degree of

interest or disinterest in a move.
Strong moves, in either direction, are often accompanied by large ranges, or

large True Ranges. This is especially true at the beginning of a move.
Uninspiring moves can be accompanied by relatively narrow ranges. As

such, ATR can be used to validate the enthusiasm behind a move or breakout.
A Bullish Reversal with an increase in ATR would show Strong Buying

pressure and reinforce the reversal.
A Bearish Support break with an increase in ATR would show Strong Selling

pressure and reinforce the support break.

TECHNICAL INDICATORS
Trend Indicators

Standard deviation is a statistical term that measures the amount
of variability or dispersion around an average.

Standard deviation is also a measure of volatility.
Generally, dispersion is the difference between the actual value

and the average value.
The larger this dispersion or variability is, the higher the standard

deviation. The smaller this dispersion or variability is, the lower the
standard deviation.

Chartists can use the Standard Deviation to measure expected risk
and determine the significance of certain price movements.

Standard Deviation (StdDev)

Introduction:
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Trend Indicators

The market behavior represents
the interchange of high trading
activity and languid market. So, the
indicator can be interpreted easily:

If its value is too Low, i.e., the
market is absolutely inactive, it
makes sense to expect a spike soon;

If it is Extremely High, it most
probably means that activity will
decline soon.

Standard Deviation (StdDev)

Introduction:

TECHNICAL INDICATORS
Trend Indicators

The calculation steps are as follows:
1. Calculate the average (mean) price for the number of periods or
observations.
2. Determine each period's deviation (close less average price).
3. Square each period's deviation.
4. Sum the squared deviations.
5. Divide this sum by the number of observations.
6. The standard deviation is then equal to the square root of that
number.

Standard Deviation (StdDev)

Calculation:



71

TECHNICAL INDICATORS
Trend Indicators

The spreadsheet
shows an example for a
10-period Standard
Deviation using QQQQ
data.

Notice that the 10-
period average is
calculated after the 10th
period and this average
is applied to all 10
periods.

Standard Deviation (StdDev)

Calculation:
10-period Standard Deviation of Population

Date QQQQ 
Price

10-period 
Average 
(mean)

Deviation Deviation 
Squared

10-period 
Average of 
Deviation 
Squared

Standard 
Deviation

1 2-Dec-10 53.73 54.09 -0.36 0.13
2 3-Dec-10 53.87 54.09 -0.22 0.05
3 6-Dec-10 53.85 54.09 -0.24 0.06
4 7-Dec-10 53.88 54.09 -0.21 0.04
5 8-Dec-10 54.08 54.09 -0.01 0.00
6 9-Dec-10 54.14 54.09 0.05 0.00
7 10-Dec-10 54.50 54.09 0.41 0.16
8 13-Dec-10 54.30 54.09 0.21 0.04
9 14-Dec-10 54.40 54.09 0.31 0.09

10 15-Dec-10 54.16 54.09 0.07 0.01 0.06 0.24

TECHNICAL INDICATORS
Trend Indicators

Excel has an easier way
with the STDEVP formula.
The table below shows the
10-period Standard
Deviation using this
formula.

Here's an Excel
Spreadsheet that shows
the Standard Deviation
calculations.

Standard Deviation (StdDev)

Calculation:
10-period Standard Deviation of 
Population using STDEVP in Excel
1-Nov-10 52.22
2-Nov-10 52.78
3-Nov-10 53.02
4-Nov-10 53.67
5-Nov-10 53.67
8-Nov-10 53.74
9-Nov-10 53.45
10-Nov-10 53.72
11-Nov-10 53.39
12-Nov-10 52.51 (STDEVP)
15-Nov-10 52.32 0.51
16-Nov-10 51.45 0.73
17-Nov-10 51.60 0.86
18-Nov-10 52.43 0.83
19-Nov-10 52.47 0.79

22-Nov-10 52.91 0.72
23-Nov-10 52.07 0.68
24-Nov-10 53.12 0.58
26-Nov-10 52.77 0.51
29-Nov-10 52.73 0.52
30-Nov-10 52.09 0.53
1-Dec-10 53.19 0.48
2-Dec-10 53.73 0.49
3-Dec-10 53.87 0.58
6-Dec-10 53.85 0.62
7-Dec-10 53.88 0.67
8-Dec-10 54.08 0.62
9-Dec-10 54.14 0.66
10-Dec-10 54.50 0.69
13-Dec-10 54.30 0.65
14-Dec-10 54.40 0.36
15-Dec-10 54.16 0.24
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Chart of QQQQ
indicating the calculated 10
period Standard Deviation.

Standard Deviation (StdDev)

Calculation:

TECHNICAL INDICATORS
Trend Indicators

Standard Deviation values are dependent on the price of the under security.
Securities with high prices, such as Google (±550), will have higher Standard
Deviation values than securities with low prices, such as Intel (±22).

These higher values are not a reflection of higher volatility, but rather a
reflection of the actual price.

Standard Deviation values are shown in terms that relate directly to the price
of the underlying security.

Historical Standard Deviation values will also be affected if a security
experiences a large price change over a period of time.

A security that moves from 10 to 50 will most likely have a higher Standard
Deviation at 50 than at 10.

Standard Deviation (StdDev)

Standard Deviation Values:
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Trend Indicators

On the chart above, the left
scale relates to the Standard
Deviation.

Google's Standard Deviation
scale extends from 2.5 to 35,
while the Intel range runs from
.10 to .75.

Average price changes
(deviations) in Google range from
$2.5 to $35, while average price
changes (deviations) in Intel
range from 10 cents to 75 cents.

Standard Deviation (StdDev)

Standard Deviation Values:

TECHNICAL INDICATORS
Trend Indicators

Despite the range differences, chartists can visually assess
volatility changes for each security.

Volatility in Intel picked up from April to June as the Standard
Deviation moved above .70 numerous times.

Google experienced a surge in volatility in October as the
Standard Deviation shot above 30.

One would have to divide the Standard Deviation by the closing
price to directly compare volatility for the two securities.

Standard Deviation (StdDev)

Standard Deviation Values:
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Trend Indicators

The current value of the Standard Deviation can be used to estimate the
importance of a move or set expectations.

This assumes that price changes are normally distributed with a classic bell
curve.

In a normal distribution, 68% of the observations fall within one standard
deviation.

95% of the observations fall within two standard deviations.
99.7% of the observations fall within three standard deviations. Using

these guidelines, traders can estimate the significance of a price movement.
A move greater than one standard deviation would show above average
strength or weakness, depending on the direction of the move.

Standard Deviation (StdDev)

Measuring Expectations:

TECHNICAL INDICATORS
Trend Indicators

The chart above shows
Microsoft (MSFT) with a 21-
day Standard Deviation in
the indicator window.

There are around 21
trading days in a month and
the monthly Standard
Deviation was .88 on the
last day.

Standard Deviation (StdDev)

Measuring Expectations:
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In a normal distribution, 68% of the 21
observations should show a price change
less than 88 cents.

95% of the 21 observations should show
a price change of less than 1.76 cents (2 x
.88 or two standard deviations).

99.7% of the 21 observations should
show a price change of less than 2.64 cents
(3 x .88) or three standard deviations.

Standard Deviation (StdDev)

Measuring Expectations:

Price movements that were 1,2 or 3 standard deviations would be deemed
noteworthy.

TECHNICAL INDICATORS
Trend Indicators

The 21-day Standard Deviation is still
quite variable as it fluctuated between .32
and .88 from mid August until mid
December.

A 250-day moving average can be
applied to smooth the indicator and find an
average, which is around 68 cents.

Price moves larger than 68 cents were
greater than the 250-day SMA of the 21-day
Standard Deviation.

Standard Deviation (StdDev)

Measuring Expectations:

These above average price movements indicate heightened interest
that could foreshadow a trend change or mark a breakout.
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The Standard Deviation is a statistical measure of volatility. These values
provide chartists with an estimate for expected price movements.

Price moves greater than the Standard Deviation show above average
strength or weakness.

The Standard Deviation is also used with other indicators, such as
Bollinger Bands. These bands are set 2 standard deviations above and
below a moving average.

Moves that exceed the bands are deemed significant enough to warrant
attention. As with all indicators, the Standard Deviation should be used in
conjunction with other analysis tools, such as momentum oscillators or chart
patterns.

Standard Deviation (StdDev)

Conclusions:

TECHNICAL INDICATORS
Trend IndicatorsBollinger Bands

Developed by John Bollinger, Bollinger Bands are volatility bands
placed above and below a moving average.

Volatility is based on the standard deviation, which changes a
volatility increase and decrease.

The bands automatically widen when volatility increases and
narrow when volatility decreases.

This dynamic nature of Bollinger Bands also means they can be
used on different securities with the standard settings.

For signals, Bollinger Bands can be used to identify M-Tops and
W-Bottoms or to determine the strength of the trend.
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Trend IndicatorsBollinger Bands

1. Abrupt changes in prices tend to happen after the band has
contracted due to decrease of volatility.

2. If prices break through the upper band, a continuation of the
current trend is to be expected.

3. If the pikes and hollows outside the band are followed by pikes
and hollows inside the band, a reverse of trend may occur.

4. The price movement that has started from one of the band’s
lines usually reaches the opposite one. The last observation is
useful for forecasting price guideposts.

Traits

TECHNICAL INDICATORS
Trend IndicatorsBollinger Bands

Bollinger bands are formed by three lines.
Middle Band = 20-day simple moving average (SMA)
Upper Band = 20-day SMA + (20-day standard deviation of price x 2)
Lower Band = 20-day SMA - (20-day standard deviation of price x 2)
StdDev = SQRT(SUM[(CLOSE — SMA(CLOSE, N))^2, N]/N)

Example:

Calculation
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Trend IndicatorsBollinger Bands

Calculation

Date. Price
Middle Band 20-

day SMA
20-day Standard 

Deviation

Upper Band 20-
day SMA + 
STDEVx2

Lower Band 20-
day SMA  -
STDEVx2 BandWidth 

29-May-09 90.70 88.71 1.29 91.29 86.12 5.17
1-Jun-09 92.90 89.05 1.45 91.95 86.14 5.81
2-Jun-09 92.98 89.24 1.69 92.61 85.87 6.75
3-Jun-09 91.80 89.39 1.77 92.93 85.85 7.09
4-Jun-09 92.66 89.51 1.90 93.31 85.70 7.61
5-Jun-09 92.68 89.69 2.02 93.73 85.65 8.08
8-Jun-09 92.30 89.75 2.08 93.90 85.59 8.31
9-Jun-09 92.77 89.91 2.18 94.27 85.56 8.71

10-Jun-09 92.54 90.08 2.24 94.57 85.60 8.97
11-Jun-09 92.95 90.38 2.20 94.79 85.98 8.81
12-Jun-09 93.20 90.66 2.19 95.04 86.27 8.77
15-Jun-09 91.07 90.86 2.02 94.91 86.82 8.09

TECHNICAL INDICATORS
Trend IndicatorsBollinger Bands

Bollinger Bands consist of a
middle band with two outer bands.

The middle band is a simple
moving average that is usually set
at 20 periods. A simple moving
average is used because a simple
moving average is also used in
the standard deviation formula.

The outer bands are usually set
2 standard deviations above and
below the middle band.
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Trend IndicatorsBollinger Bands

Settings can be adjusted to suit the characteristics of particular
securities or trading styles.

Changing the number of periods for the moving average also
affects the number of periods used to calculate the standard
deviation. Therefore, only small adjustments are required for the
standard deviation multiplier.

With a 20-day SMA and 20-day Standard Deviation, the standard
deviation multiplier is set at 2. Bollinger suggests increasing the
standard deviation multiplier to 2.1 for a 50-period SMA and
decreasing the standard deviation multiplier to 1.9 for a 10-period
SMA.

TECHNICAL INDICATORS
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Signal: W-Bottoms

A "W-Bottom" forms in a downtrend and involves two reaction
lows.

In particular, W-Bottoms where the second low is lower than
the first, but holds above the lower band.
Four steps:

First, a reaction low forms. This low is usually, but not always,
below the lower band.

Second, there is a bounce towards the middle band.

Bollinger Bands



80

TECHNICAL INDICATORS
Trend Indicators

Signal: W-Bottoms
Third, there is a new price low

in the security this low holds
above the lower band. The
ability to hold above the lower
band on the test shows less
weakness on the last decline.

Fourth, the pattern is
confirmed with a strong move off
the second low and a resistance
break.

Bollinger Bands
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Signal: M-Tops

An M-Top is similar to a double top. However, the reaction highs
are not always equal.

The first high can be higher or lower than the second high.
Three steps:

First, a security forges a reaction high above the upper band.
Second, there is a pullback towards the middle band.
Third, prices move above the prior high, but fail to reach the

upper band. This is a warning sign.

Bollinger Bands
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Signal: M-Tops
The inability of the

second reaction high to
reach the upper band
shows waning momentum,
which can foreshadow a
trend reversal.

Final confirmation comes
with a support break or
bearish indicator signal.

Bollinger Bands
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Signal: Walking the Bands

Moves above or below the bands are not signals per se. As
Bollinger puts it, moves that touch or exceed the bands are not
signals, but rather "tags".

A move to the upper band shows strength, while a sharp move to
the lower band shows weakness. Momentum oscillators work much
the same way.

Overbought is not necessarily bullish. It takes strength to reach
overbought levels and overbought conditions can extend in a strong
uptrend. Similarly, prices can "walk the band" with numerous
touches during a strong uptrend.

Bollinger Bands
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Signal: Walking the Bands

Think about it for a moment. The upper band is 2 standard deviations
above the 20-period simple moving average. It takes a pretty strong
price move to exceed this upper band.

An upper band touch that occurs after a Bollinger Band confirmed W-
Bottom would signal the start of an uptrend.

Just as a strong uptrend produces numerous upper band tags, it is
also common for prices to never reach the lower band during an uptrend.

The 20-day SMA sometimes acts as support. In fact, dips below the
20-day SMA sometimes provide buying opportunities before the next tag
of the upper band.

Bollinger Bands
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Signal: Walking the Bands Chart shows Air Products
(APD) with a surge and close
above the upper band in mid
July.

APD closed above the upper
band at least five times over a
four month period. The
indicator window shows the
10-period Commodity Channel
Index (CCI).

Bollinger Bands
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Signal: Walking the Bands Dips below -100 are deemed
oversold and moves back
above -100 signal the start of an
oversold bounce (green dotted
line). The upper band tag and
breakout started the uptrend.
CCI then identified tradable
pullbacks with dips below -100.

This is an example of
combining Bollinger Bands with
a momentum oscillator for
trading signals

Bollinger Bands
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Conclusion:

Bollinger Bands reflect direction with the 20-period SMA and
volatility with the upper/lower bands.

As such, they can be used to determine if prices are relatively
high or low.

According to Bollinger, the bands should contain 88-89% of price
action, which makes a move outside the bands significant.

Technically, prices are relatively high when above the upper band
and relatively low when below the lower band.

Bollinger Bands
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Conclusion:
However, relatively high should not be regarded as bearish or as

a sell signal.
Likewise, relatively low should not be considered bullish or as a

buy signal.
Prices are high or low for a reason.
As with other indicators, Bollinger Bands are not meant to be

used as a stand alone tool.
Chartists should combine Bollinger Bands with basic trend

analysis and other indicators for confirmation.

Bollinger Bands
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Introduction:
Developed by Donald Lambert and featured in Commodities

magazine in 1980.
The Commodity Channel Index (CCI) is used to identify a new

trend or warn of extreme conditions.
In general, CCI measures the current price level relative to an

average price level over a given period of time.
CCI is relatively high when prices are far above their average.
CCI is relatively low when prices are far below their average. In this

manner, CCI can be used to identify overbought and oversold levels.

Commodity Channel Index (CCI)
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Use of Commodity Channel Index:
1.Finding the divergences - The divergence appears when the
price reaches a new maximum, and Commodity Channel Index can
not grow above the previous maximums. This classical divergence
is normally followed by the price correction.
2. As an indicator of overbuying/overselling - Commodity
Channel Index usually varies in the range of ±100. Values above
+100 inform about overbuying state (and about a probability of
correcting decay), and the values below 100 inform about the
overselling state (and about a probability of correcting increase).

Commodity Channel Index (CCI)
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CCI = (Typical Price - 20-period SMA of TP) / (.015 x Mean
Deviation)

Typical Price (TP) = (High + Low + Close)/3
Constant = .015
There are four steps to calculating the Mean Deviation.
First, subtract the most recent 20-period average of the typical price

from each period's typical price. Second, take the absolute values of
these numbers. Third, sum the absolute values. Fourth, divide by the
total number of periods (20).

Commodity Channel Index (CCI)

Calculation:
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Lambert set the constant at .015 to ensure that approximately 70
to 80 percent of CCI values would fall between -100 and +100.

This percentage also depends on the look-back period.
A shorter CCI (10 periods) will be more volatile with a smaller

percentage of values between +100 and -100.
Conversely, a longer CCI (40 periods) will have a higher

percentage of values between +100 and -100.
Example:

Commodity Channel Index (CCI)

Calculation:
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CCI measures the difference
between a security's price change
and its average price change.

High positive readings indicate
that prices are well above their
average, which is a show of
strength.

Low negative readings indicate
that prices are well below their
average, which is a show of
weakness.

Commodity Channel Index (CCI)

Interpretation:
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The Commodity Channel Index (CCI) can be used as either a
coincident or leading indicator. As a coincident indicator, surges
above +100 reflect strong price action that can signal the start of an
uptrend. Plunges below -100 reflect weak price action that can
signal the start of a downtrend.

As a leading indicator, chartists can look for overbought or
oversold conditions that may foreshadow a mean reversion.
Similarly, bullish and bearish divergences can be use to detect early
momentum shifts and anticipate trend reversals.

Commodity Channel Index (CCI)

Interpretation:
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The majority of CCI movement occurs between -100 and +100.
A move that exceeds this range shows unusual strength or

weakness that can foreshadow an extended move. Think of these
levels as bullish or bearish filters.

Technically, CCI favours the bulls when positive and the bears
when negative. However, using a simple zero line crossovers can
result in many whipsaws.

A move above +100 for a bullish signal and a move below -100 for
a bearish signal reduces whipsaws.

Commodity Channel Index (CCI)

New Trend Emerging
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The chart below shows Caterpillar (CAT) with 20-day CCI. There
were four trend signals within a seven month period.

The stock peaked on 11-Jan and turned down. CCI moved below
-100 on 22-January (8 days later) to signal the start of an extended
move. Similarly, the stock bottomed on 8-February and CCI moved
above +100 on 17-February (6 days later) to signal the start of an
extended advance.

CCI does not catch the exact top or bottom, but it can help
filter out insignificant moves and focus on the larger trend.

Commodity Channel Index (CCI)

New Trend Emerging
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CCI triggered a bullish
signal when CAT surged
above 60 in June.

Some traders may have
considered the stock
overbought and the reward-to-
risk ratio unfavourable at these
levels. With the bullish signal
in force, focus would have
been on bullish setups with a
good reward-to-risk ratio.

Commodity Channel Index (CCI)

New Trend Emerging
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Identifying overbought and oversold levels is difficult with the
Commodity Channel Index (CCI).

CCI is an unbound oscillator.
Theoretically, there are no upside or downside limits. This makes

an overbought or oversold assessment subjective.
Securities can continue moving higher after an indicator becomes

overbought. Likewise, securities can continue moving lower after an
indicator becomes oversold.

Commodity Channel Index (CCI)

Overbought/Oversold
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The definition of overbought or oversold varies for the Commodity
Channel Index (CCI).

±100 may work in a trading range, but more extreme levels are
needed for other situations.

±200 is a much harder level to reach and more representative of
a true extreme.

Selection of overbought/oversold levels also depends on the
volatility of the underlying security.

Commodity Channel Index (CCI)

Overbought/Oversold
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The chart above shows
Google (GOOG) with
CCI(20).

Horizontal lines at ±200
were added using the
advanced indicators options.

From early February to
early October (2010), Google
exceeded ±200 at least five
times.

Commodity Channel Index (CCI)

Overbought/Oversold
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The red dotted lines show
when CCI moved back below
+200 and the green dotted lines
show when CCI moved back
above -200.

It is important to wait for these
crosses to reduce whipsaws
should the trend extend. Such a
system is not fool proof though.

Commodity Channel Index (CCI)

Overbought/Oversold

Notice how Google kept on moving higher even after CCI became
overbought in mid September and moved below -200.
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Divergences signal a potential reversal point because directional
momentum does not confirm price.

A bullish divergence occurs when the underlying security makes a
lower low and CCI forms a higher low, which shows less downside
momentum.

A bearish divergence forms when the security records a higher high
and CCI forms a lower high, which shows less upside momentum.

Note that divergences can be misleading in a strong trend. A strong
uptrend can show numerous bearish divergences before a top actually
materializes. Vice Versa…

Commodity Channel Index (CCI)

Bullish Bearish Divergences
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Confirmation is important while using divergences.
While divergences reflect a change in momentum that can

foreshadow a trend reversal, chartists should set a confirmation
point for CCI or the price chart.

A bearish divergence can be confirmed with a break below zero in
CCI or a support break on the price chart.

Conversely, a bullish divergence can be confirmed with a break
above zero in CCI or a resistance break on the price chart.

Commodity Channel Index (CCI)

Bullish Bearish Divergences
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The chart above shows United
Parcel Service (UPS) with 40-day
CCI. A longer timeframe, 40 versus
20, was used to reduce volatility.
There are three sizable
divergences over a seven month
period, which is actually quite a few
for just seven months. First, UPS
raced to new highs in early May,

Commodity Channel Index (CCI)

Bullish Bearish Divergences

But, CCI failed to exceed its March high and formed a bearish
divergence. A support break on the price chart and CCI move into
negative territory to0 confirm this divergence a few days later.
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Second, a bullish divergence
formed in early July as the stock
moved to a lower low, but CCI
formed a higher low. This
divergence was confirmed with a
CCI break into positive territory.
Also notice that UPS filled the late
June gap with a surge in early July.

Commodity Channel Index (CCI)

Bullish Bearish Divergences

Third, a bearish divergence formed in early September and this was
confirmed when CCI dipped into negative territory. Despite a CCI
confirmation, price never broke support and the divergence did not result
in a trend reversal. Not all divergences produce good signals.
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CCI is a versatile momentum oscillator that can be used to
identify overbought/oversold levels or trend reversals.

The indicator becomes overbought or oversold when it reaches a
relative extreme.

That extreme depends on the characteristics of the
underlying security and the historical range for CCI.

Volatile securities are likely to require greater extremes than
docile securities.

Commodity Channel Index (CCI)

Conclusion

TECHNICAL INDICATORS
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Trend changes can be identified when CCI crosses a specific
threshold between zero and 100.

Regardless of how CCI is used, chartists should use CCI in
conjunction with other indicators or price analysis.

On Balance Volume (OBV) or the Accumulation Distribution Line
can add value to CCI signals.

Commodity Channel Index (CCI)

Conclusion
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Developed by Welles Wilder, the Parabolic SAR refers to a price and
time based trading system.

Wilder called this the "Parabolic Time/Price System". SAR stands for
"Stop And Reverse", which is the actual indicator used in the system.

SAR trails price as the trend extends over time.
The indicator is below prices when prices are rising and above

prices when prices are falling.
In this regard, the indicator stops and reverses when the price trend

reverses and breaks above or below the indicator.

Parabolic SAR (Stop & Reverse)

Introduction:

TECHNICAL INDICATORS
Trend Indicators

Calculation of SAR is complex, so it is easier to divide the calculation
into two parts.
1. Rising SAR = Prior SAR + Prior AF (Prior EP - Prior SAR)
2. Falling SAR = Prior SAR - Prior AF(Prior SAR - Prior EP)

Prior SAR: The SAR value for the previous period. First time it is SIP.
Extreme Point (EP): The Highest High/Lowest Low of the current

uptrend.
Acceleration Factor (AF): Starting at .02, AF increases by .02 each

time the extreme point makes a New High/New Low. AF can reach a
maximum of .20, no matter how long the Uptrend/Downtrend extends.

Parabolic SAR (Stop & Reverse)

Calculation:
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A LOP is an abbreviation used for LOW
POINT. A LOP is any time bar which has a
time bar immediately before it, and
immediately after it with higher low.

Parabolic SAR (Stop & Reverse)

Calculation:

LOP LOP LOP

HIP HIP HIP

A HIP signifies a HIGH POINT and is
defined as any time bar which has a time bar
immediately before it, and immediately after it,
with a lower high.

TECHNICAL INDICATORS
Trend Indicators

A SIGNIFICANT POINT which is
abbreviated SIP. A SIP must be defined as
either a HI SIP or a LO SIP.

The HI SIP is defined as being the highest
price reached while in a Long Trade.

The LO SIP is defined as the lowest price
reached while in a Short Trade.

Parabolic SAR (Stop & Reverse)

Calculation:

SIC is the abbreviation for SIGNIFICANT CLOSE. The SIC defined as the
extreme favorable CLOSE made while in the trade. If Long, the SIC is the
HIGH SIC which is the highest close made while in the trade. If Short, the
LOW SIC is the lowest close made while in the trade.



96

TECHNICAL INDICATORS
Trend Indicators

SAR stands for STOP AND REVERSE. This is the point at which a
Long Trade is exited and a Short Trade is entered, or vice versa.

The stop is not only a function of Price, but is also a Function of Time.
The stop never backs up. It moves an incremental amount every day,

only in the direction in which the trade has been initiated.
Example 1 : If you are Long, the stop will move up every day regardless

of the direction the price is moving. This is the TIME Function. The stop is
also a function of PRICE because the distance the stop moves up is
relative to the favourable distance the price has moved, specifically, the
most favourable price reached since the trade was initiated.

Parabolic SAR (Stop & Reverse)

Calculation:
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The stop accelerates gradually at first, but then
begins to move up rapidly.

On the 10th day, the stop is no longer
accelerating but becomes a function of price only.

Let’s assume that we entered this Long Trade
on Day 4. The stop for the first day in the trade,
Day 4, is the SIP.

Let’s assume that our previous trade was Short
and we are now reversing to Long on Day 4. The
stop, then, is 50.00 for the day of entry.

Parabolic SAR (Stop & Reverse)

Calculation: Rising SAR
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Take the highest price reached on Day 4,
subtract from this price the SAR for Day 4 and
multiply this distance by the acceleration factor,
.02, and then add this amount back to the SAR
for Day 4. The result becomes the SAR for Day 5.

SAR5= SAR4 + AF (H4 – SAR4)
Substituting in the above equation:

SAR 5 = 50.00 + .02 (52.5 – 50.00)
SAR 5 = 50.00 + .02 x 2.50
SAR 5 = 50.00 + .05
SAR 5 = 50.05

Parabolic SAR (Stop & Reverse)

Calculation: Rising SAR
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The SAR for Day 5 then, is 50.05. The AF is
increased by .02 each day that a new high is
made. In this example, a new high is made every
day; therefore the AF is increased by .02 every
day. The SAR for Day 6 would be calculated as
follows:

SAR 6 = SAR5 + AF (H5 – SAR5)
SAR 6 = 50.05 + .04 (53 -50.05)
SAR 6 = 50.05 + .04 x 2.95
SAR 6 = 50.05 + .12
SAR 6 = 50.17

Parabolic SAR (Stop & Reverse)

Calculation: Rising SAR
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Example 2: The Rising SAR = Prior SAR + Prior AF (Prior EP - Prior SAR)

Parabolic SAR (Stop & Reverse)

Calculation:

13-Apr-10 SAR = 48.28
SAR= 48.13 + .14(49.20 - 48.13)

TECHNICAL INDICATORS
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Example 2: The Falling SAR = Prior SAR - Prior AF(Prior SAR - Prior EP)

Parabolic SAR (Stop & Reverse)

Calculation:

9-Feb-10 SAR = 43.56
SAR= 43.84 - .16(43.84 - 42.07)
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SAR follows price and can be considered a trend following indicator.
Once a downtrend reverses and starts up, SAR follows prices like a

trailing stop.
The stop continuously rises as long as the uptrend remains in place. In

other words, SAR never decreases in an uptrend and continuously
protects profits as prices advance.

Once price stops rising and reverses below SAR, a downtrend starts
and SAR is above the price.

The stop continuously falls as long as the downtrend extends. It
continuously protects profits on short positions.

Parabolic SAR (Stop & Reverse)

Interpretation:
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The Acceleration Factor (AF), which is also referred to as the Step,
dictates SAR sensitivity.

The Step is a multiplier that influences the rate-of-change in SAR.
That is why it is referred to as the Acceleration Factor.

Step gradually increases as the trend extends until it hits a maximum.
SAR sensitivity can be Decreased by decreasing the Step. A lower

step moves SAR further from price, which makes a reversal less likely.
SAR sensitivity can be Increased by increasing the Step. A higher

step moves SAR closer to the price action, which makes a reversal
more likely. This will produce whipsaws and fail to capture the trend.

Parabolic SAR (Stop & Reverse)

Step Increments:
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Chart 6 shows IBM with SAR (.01, .20).

The step is .01 and the Maximum Step
is .20.

Parabolic SAR (Stop & Reverse)
Step Increments:

Chart 7 shows IBM with a higher Step
(.03).

SAR is more sensitive in chart 7
because there are more reversals.

This is because the Step is higher in
chart 7 (.03) than chart 6 (.01).

TECHNICAL INDICATORS
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The sensitivity of the indicator can also be adjusted using the
Maximum Step.

While the Maximum Step can influence sensitivity, the Step
carries more weight because it sets the incremental rate-of-
increase as the trend develops.

Also note that increasing the Step insures that the Maximum Step
will be hit quicker when a trend develops.

Parabolic SAR (Stop & Reverse)

Maximum Step:
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Chart 8 shows Best Buy (BBY) with a
Maximum Step (.10). This lower Maximum
Step decreases the sensitivity of the
indicator and produces fewer reversals.

Notice how this setting caught a two
month downtrend and a subsequent two
month uptrend.

Parabolic SAR (Stop & Reverse)

Chart 9 shows BBY with a higher
Maximum Step (.20).

This higher reading produced extra
reversals in early February and early April.

Maximum Step:
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The Parabolic SAR works best with trending securities, which
occur roughly 30% of the time according to Wilder's estimates.

This means the indicator will be prone to whipsaws over 50% of
the time or when a security is not trending.

After all, SAR is designed to catch the trend and follow it like a
trailing stop.

As with most indicators, the signal quality depends on the settings
and the characteristics of the underlying security.

The right settings combined with decent trends can produce a
great trading system.

Parabolic SAR (Stop & Reverse)

Conclusions:
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The wrong settings will result in whipsaws, losses and frustration.
There is no golden rule or one-size-fits-all setting.
Each security should be evaluated based on its own

characteristics.
Parabolic SAR should also be used in conjunction with other

indicators and technical analysis techniques.
For example, Wilder's Average Directional Index can be used to

estimate the strength of the trend before considering signals.

Parabolic SAR (Stop & Reverse)

Conclusions:
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The Average Directional Index (ADX), Minus Directional Indicator (-DI)
and Plus Directional Indicator (+DI) represent a group of directional
movement indicators that form a trading system developed by Welles J.
Wilder.

Wilder designed ADX with commodities and daily prices in mind, but
these indicators can also be applied to stocks.

The Average Directional Index (ADX) measures trend strength
without regard to trend direction.

The other two indicators, Plus Directional Indicator (+DI) and Minus
Directional Indicator (-DI), complement ADX by defining trend direction.
chartists can determine both the direction and strength of the trend.

Introduction:
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Average Directional Movement Index Technical Indicator (ADX)
helps to determine if there is a price trend.

The simplest trading method based on the system of directional
movement implies comparison of two direction indicators: the 14-
period +DI one and the 14-period-DI.

W. Wilder recommends buying when +DI is higher than -DI, and
selling when +DI sinks lower than -DI.

Wells Wilder added "A Rule of Points of Extremum". It is used to
eliminate false signals and decrease the number of deals.

Introduction:

TECHNICAL INDICATORS
Trend IndicatorsAverage Directional Movement Index (ADX)

According to the principle of points of extremum, the "point of
extremum" is the point when +DI and -DI cross each other.

If +DI raises higher than -DI, this point will be the maximum price of
the day when they cross. If +DI is lower than -DI, this point will be the
minimum price of the day they cross.

The point of extremum is used then as the market entry level.
Thus, after the signal to buy (+DI is higher than -DI) one must wait till
the price has exceeded the point of extremum, and only then buy.

However, if the price fails to exceed the level of the point of
extremum, one should retain the short position.

Introduction:
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Plus Directional Movement
(+DM) and Minus Directional
Movement (-DM) form the
backbone of the Average
Directional Index (ADX).

Wilder determined directional
movement by comparing the
difference between two
consecutive lows with the
difference between the highs.

Directional Movement:
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Directional movement is Positive (plus) when the current high
minus the prior high is greater than the prior low minus the current low.

This so-called Plus Directional Movement (+DM) then equals the
current high minus the prior high, provided it is positive. A negative
value would simply be entered as zero.

Directional movement is Negative (minus) when the prior low minus
the current low is greater than the current high minus the prior high.

This so-called Minus Directional Movement (-DM) equals the prior
low minus the current low, provided it is positive. A negative value
would simply be entered as zero.

Directional Movement:
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The chart above shows four
calculation examples for directional
movement.

The first pairing shows a big
positive difference between the
highs for a strong Plus Directional
Movement (+DM).

The second pairing shows an
outside day with Minus Directional
Movement (-DM) getting the edge.

Directional Movement:
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The third pairing shows a big
difference between the lows for a strong
Minus Directional Movement (-DM).

The final pairing shows an inside day,
which amounts to no directional
movement (zero).

Both Plus Directional Movement
(+DM) and Minus Directional Movement
(-DM) are negative and cancel out each
other. Negative values revert to zero.

All inside days will have zero
directional movement.

Directional Movement:
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1. Calculate the True Range (TR), Plus Directional Movement
(+DM) and Minus Directional Movement (-DM) for each period.
2. Smooth these periodic values using the Wilder's smoothing
techniques. These are explained in detail in the next section.
3. Divide the 14-day smoothed Plus Directional Movement (+DM)
by the 14-day smoothed True Range to find the 14-day Plus
Directional Indicator (+DI14). Multiply by 100 to move the decimal
point two places. This +DI14 is the Plus Directional Indicator (green
line) that is plotted along with ADX.

Calculation:
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4. Divide the 14-day smoothed Minus Directional Movement (-DM) by the
14-day smoothed True Range to find the 14-day Minus Directional
Indicator (-DI14). Multiply by 100 to move the decimal point two places.
This -DI14 is the Minus Directional Indicator (red line) that is plotted along
with ADX.
5. The Directional Movement Index (DX) equals the absolute value of
+DI14 less - DI14 divided by the sum of +DI14 and - DI14.
6. After all these steps, it is time to calculate the Average Directional Index
(ADX). The first ADX value is simply a 14-day average of DX. Subsequent
ADX values are smoothed by multiplying the previous 14-day ADX value
by 13, adding the most recent DX value and dividing this total by 14.

Calculation:
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Calculation: High Low Close TR +DM 1 -DM 1 TR14 + DM14 -DM14 +DI14 -DI14 DI 14 Diff DI 14 Sum DX ADX

11-Feb-09 30.20 29.41 29.87
12-Feb-09 30.28 29.32 30.24 0.96 0.00 0.09
13-Feb-09 30.45 29.96 30.10 0.48 0.17 0.00
17-Feb-09 29.35 28.74 28.90 1.36 0.00 1.22
18-Feb-09 29.35 28.56 28.92 0.79 0.00 0.19
19-Feb-09 29.29 28.41 28.48 0.88 0.00 0.15
20-Feb-09 28.83 28.08 28.56 0.75 0.00 0.33
23-Feb-09 28.73 27.43 27.56 1.31 0.00 0.65
24-Feb-09 28.67 27.66 28.47 1.11 0.00 0.00
25-Feb-09 28.85 27.83 28.28 1.02 0.19 0.00
26-Feb-09 28.64 27.40 27.49 1.24 0.00 0.44
27-Feb-09 27.68 27.09 27.23 0.58 0.00 0.31
02-Mar-09 27.21 26.18 26.35 1.05 0.00 0.91
03-Mar-09 26.87 26.13 26.33 0.73 0.00 0.05
04-Mar-09 27.41 26.63 27.03 1.08 0.54 0.00 13.33 0.90 4.32 6.75 32.42 25.67 39.17 65.54
05-Mar-09 26.94 26.13 26.22 0.90 0.00 0.49 13.28 0.84 4.51 6.29 33.95 27.65 40.24 68.73
06-Mar-09 26.52 25.43 26.01 1.09 0.00 0.70 13.42 0.78 4.89 5.78 36.43 30.65 42.21 72.60
09-Mar-09 26.52 25.35 25.46 1.17 0.00 0.08 13.63 0.72 4.62 5.29 33.89 28.60 39.17 73.01
10-Mar-09 27.09 25.88 27.03 1.63 0.57 0.00 14.29 1.24 4.29 8.70 30.02 21.32 38.71 55.06
11-Mar-09 27.69 26.96 27.45 0.72 0.59 0.00 13.99 1.75 3.98 12.49 28.47 15.98 40.96 39.01
12-Mar-09 28.45 27.14 28.36 1.31 0.76 0.00 14.30 2.38 3.70 16.68 25.87 9.19 42.55 21.60
13-Mar-09 28.53 28.01 28.43 0.51 0.08 0.00 13.79 2.29 3.43 16.63 24.90 8.27 41.53 19.92
16-Mar-09 28.67 27.88 27.95 0.78 0.14 0.00 13.59 2.27 3.19 16.69 23.47 6.78 40.16 16.87
17-Mar-09 29.01 27.99 29.01 1.06 0.35 0.00 13.67 2.45 2.96 17.93 21.65 3.72 39.59 9.40
18-Mar-09 29.87 28.76 29.38 1.11 0.86 0.00 13.80 3.14 2.75 22.73 19.92 2.81 42.64 6.59
19-Mar-09 29.80 29.14 29.36 0.66 0.00 0.00 13.48 2.91 2.55 21.61 18.94 2.67 40.55 6.59
20-Mar-09 29.75 28.71 28.91 1.04 0.00 0.43 13.56 2.71 2.80 19.95 20.64 0.68 40.59 1.69
23-Mar-09 30.65 28.93 30.61 1.74 0.90 0.00 14.33 3.41 2.60 23.82 18.13 5.69 41.94 13.57 33.58
24-Mar-09 30.60 30.03 30.05 0.58 0.00 0.00 13.89 3.17 2.41 22.81 17.36 5.45 40.18 13.57 32.15
25-Mar-09 30.76 29.39 30.19 1.38 0.00 0.64 14.28 2.94 2.88 20.61 20.20 0.41 40.81 1.01 29.93
26-Mar-09 31.17 30.14 31.12 1.03 0.41 0.00 14.29 3.14 2.68 21.97 18.74 3.23 40.70 7.93 28.36
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Above is a spreadsheet
example with all steps involved.

There is a 118 day calculation
gap because around 150 periods
are required to absorb the
smoothing techniques.

The chart shows an example of
ADX using the Nasdaq 100 ETF
(QQQQ).

Directional Movement:
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As seen in the ADX calculation, there is a lot of smoothing
involved and it is important to understand the effects.

Because of Wilder's smoothing techniques, it can take around
150 periods of data to get true ADX values.

Wilder uses similar smoothing techniques with his RSI and
Average True Range calculations.

ADX values using only 30 periods of historical data will not match
ADX values using 150 periods of historical data.

ADX values with 150 days or more of data will remain consistent.

Wilder's Smoothing:
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The first technique is used to smooth each period's +DM1, -DM1
and TR1 values over 14 periods.

As with an exponential moving average, the calculation has to start
somewhere so the first value is simply the sum of the first 14 periods.

As shown below, smoothing starts with the second 14-period
calculation and continues throughout.

First TR14 = Sum of first 14 periods of TR1
Second TR14 = First TR14 - (First TR14/14) + Current TR1
Subsequent Values = Prior TR14 - (Prior TR14/14) + Current TR14

Wilder's Smoothing:
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The second technique is used to smooth each period's DX value
to finish with the Average Directional Index (ADX).

First, calculate an average for the first 14 days as a starting point.
The second and subsequent calculations use the smoothing

technique below:
First ADX14 = 14 period Average of DX
Second ADX14 = (First ADX14 x 13) + Current DX Value/14
Subsequent ADX14 = (Prior ADX14 x 13) + Current DX Value/14

Wilder's Smoothing:
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The Average Directional Index (ADX) is used to measure the
strength or weakness of a trend, not the actual direction.

Directional movement is defined by +DI and -DI.
In general, the bulls have the edge when +DI is greater than - DI,

while the bears have the edge when - DI is greater.
Crosses of these directional indicators can be combined with

ADX for a complete trading system.

Interpretation:
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Wilder was a commodity and currency trader. So his examples
are based on these instruments, not stocks.

This does not mean his indicators cannot be used with stocks.
Some stocks have price characteristics similar to commodities,

which tend to be more volatile with short and strong trends.
Stocks with low volatility may not generate signals based on

Wilder's parameters.
Chartists will likely need to adjust the indicator settings or the

signal parameters according to the characteristics of the security.

Interpretation:
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The Average Directional Index (ADX) can be used to determine if a
security is trending or not.

This determination helps traders choose between a trend following
system or a non-trend following system.

Wilder suggests that a strong trend is present when ADX is above
25 and no trend is present when below 20.

There appears to be a gray zone between 20 and 25. As noted
above, chartists may need to adjust the settings to increase sensitivity
and signals.

ADX also has a fair amount of lag because of all the smoothing
techniques. Many technical analysts use 20 as the key level for ADX.

Trend Strength:
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The chart shows Nordstrom (JWN)
with the 50-day SMA and 14-day
Average Directional Index (ADX).

The stock moved from a strong
uptrend to a strong downtrend in April-
May, but ADX remained above 20
because the strong uptrend quickly
changed into a strong downtrend.

There were two non-trending
periods as the stock formed a bottom
in February and August.

Trend Strength:
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Wilder put forth a simple system for trading with these
directional movement indicators.

The first requirement is for ADX to be trading above 25.
This insures that prices are trending.
A Buy Signal occurs when +DI crosses above - DI.
Wilder based the initial stop on the low of the signal day.
The signal remains in force as long as this low holds, even if

+DI crosses back below - DI.

DI Crossover System:
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Wait for this low to be penetrated before abandoning the signal.
This bullish signal is reinforced if/when ADX turns up and the

trend strengthens.
Once the trend develops and becomes profitable, traders will

have to incorporate a stop-loss and trailing stop should the trend
continue.

A Sell Signal triggers when - DI crosses above +DI.
The high on the day of the sell signal becomes the initial stop-

loss.

DI Crossover System:
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The chart shows Medco Health
Solutions with the three directional
movement indicators.

The green dotted lines show the
buy signals and the red dotted
lines shows the sell signals.

Wilders initial stops were not
incorporated in order to focus on
the indicator signals.

DI Crossover System:
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As with most such systems, there
will be whipsaws, great signals and
bad signals.

The key, as always, is to incorporate
other aspects of technical analysis.

For example, the first group of
whipsaws in September 2009
occurred during a consolidation.

Moreover, this consolidation looked
like a flag, which is a bullish
consolidation that forms after an
advance.

DI Crossover System:
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The chart shows AT&T (T) with three
signals over a 12 month period.

These three signals were pretty good,
provided profits were taken and trailing
stops were used.

Wilders Parabolic SAR could have
been used to set a trailing stop-loss.

Notice that there was no sell signal
between the March and July buy signals.

This is because ADX was not above
20 when -DI crossed above +DI in late
April.

DI Crossover System:
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The directional movement indicator calculations are complex,
interpretation is straight-forward and successful implementation
takes practice.

+DI and - DI crossovers are quite frequent and chartists need to
filter these signals with complementary analysis.

Setting an ADX requirement will reduce signals, but this uber-
smoothed indicator tends to filter as many good signals as bad.

In other words, chartists might consider moving ADX to the back
burner and focusing on the Directional Indicators to generate signals.

Conclusions:
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These crossover signals will be similar to those generated using
momentum oscillators.

Therefore, chartists need to look elsewhere for confirmation help.
Volume-based indicators, basic trend analysis and chart patterns

can help distinguish strong crossover signals from weak crossover
signals.

For example, chartists can focus on +DI buy signals when the
bigger trend is up and - DI sell signals when the bigger trend is
down.

Conclusions:
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