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Using Bollinger Bands

by John Bollinger

Trading bands, whichra lines plotted in andraund the price structe to form an enveloperathe

action of prices near the edges of the envelope thatevm@ested in. It's not the newest of ideas, but
as John Bollinger of Bollinger Capital Management points out, it's one of the most powerful concepts
available to the technically based investmswering not whether absolute buy and sell signas a

being given but whether priceseahigh or low on aelative basisTrading bands can fewarn whether

to buy or sell by using indicators to confirm price action. How do trading bands work? Bollrige
Bollinger Bands fame, explains\wo

Trading bands are one of the most powerful concepts available to the teglyasalll investpbut

they do not, as is commonbelieved, give absolute pand sell signals based on price touching the
bands. What thedo is answer the perennial question of whether prices are high or low on a relative
basis. Armed with this information, an intelligent investor can makehbd sell decisionsytusing
indicators to confirm price action.

But before we begin, we need a definition of what we are dealingWwéting bands are lines plotted in
and around the price structure to form an "enveldpes'the action of prices near the edges of the
envelope that we are particulamterested in. The earliest reference to trading bahdse come across
in technical literature iiThe Rofit Magic of StockransactionTiming; authorJ.M. Hurst's approach
involved the drawing of smoothed envelopes around price to aigtle identification Figure 1shows

an xample of this technique Note in particular the use iédint envelopes forycles of difering

lengths.
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TRADING BANDS DR ENVELOPES

FIGURE 1: The trading bands or envelopes are first drawn by hand over the price series. An average
width is determined by measuring the distance from the top and bottom of the bands.
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Asking the market what is happening is al ways a better approach
than telling the market what to do.

The net major development in the idea of trading bands came in the mid- to late 1970s, as the concept of
shifting a moving average up and downabcertain number of points or add percentage to obtain an
envelope around price gained populardn approach that is still emgkd by mary. A good eample

appears irrigure2, where an envelope has been constructed around thdddeslndustrialAverage

(Dan). The average used is a 2lydample moving average. The bands are shifted up and dpW¥ob

The procedure to create such a chart is straightforward. First, calculate and plot the desired average. Then
calculate the upper bang lultiplying the averageybl plus the chosen percent (1 + 0.04 = 1.04xtNe
calculate the lower band/lmultiplying the averageybthe diference between 1 and the chosen percent

(1- 0.04 = 0.96). Finajl plot the two bands. For thi2a, the two most popular averages are the 20- and
21-day averages and the most popular percentages are in the 3.5 to 4.0 range.

CHAIKIN'S INNOVATION

The next major innovation came from Marc Chaikin of Bomar Securities, who, in attempting to find

some wg to have the market set the band widths rather than the intuitive or random-choice approach
used before, suggested that the bands be constructed to contauh @eficentage of the data over the

pastyea. He stuck with the 21-gaaverage and suggested that the bands ought to contain 85% of the

data. Bomar bands were the reskigjure 3depicts this powerful and still weuseful approach. The

width of the bands is tierent for the upper and lower bantisa sustained bull move, the upper band

width will expand and the lower band width will contract. The opposite holds true in a bear market. Not
only does the total band width change across time, the displacement around the average changes as well.

BOLLINGER 'S BRAINSTORM

Asking the market what is happening is aj@/a better approach than telling the market what téndo.

the late 1970s, while trading warrants and options and in thel@80s, when index option trading
started] focused on volatilit as the kg variable.To volatility, then,| turned gain to create jnown
approach to trading bandgested ay number of volatiliy measures before selecting standard deviation
as the methodybwhich to set band width.became especiglinterested in standard deviation because of
its sensitiviy to extreme deviations. As a result, Bollinger Bands atesenely quick to react to lge

moves in the market.

Bollinger Bands are plotted two standard deviations above and below a simple moving average. The data
used to calculate the standard deviation are the same data as those used for the simple movirig average.
essenceyou are using moving standard deviations to plot bands around a moving average. The time
frame for the calculations is such that it is descriptive of the intermediate term tremBigi8e 4for a

precise mathematical definition and the formula.)

Figure 5again depicts the d, this time with Bollinger Bands. Note the bands' responsiveness to
changing market conditions. The width of the bands vagiesdre than three times from point A to
point B; note that manreversals occur near the bands and that the average provides support and
resistance in mancases.
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20-DAY MOVING AVERAGE WITH 4°%: TRADING BANDS
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FIGURE 2: The concept emerged in the 1970s of shifting a moving average up and down by a certain
number of points or a fixed percentage to obtain an envelope around price. Here, an envelope has been
constructed around the Dow Jones Industrial Average (DJia). The average used is a 21-day simple
moving average. The bands are shifted up and down by 4%.

BOMAR BANDS: UPPER BAND 3%, LOWER BAND -2%
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FIGURE 3: Marc Chaikin, to find some way to have the market set the band widths rather than the
intuitive approach used before, suggested that the bands be constructed to contain a fixed percentage
of the data over the past year. He stuck with the 21-day average and suggested that the bands ought to
contain 85% of the data. Bomar bands were the result.
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BOLLINGER BAND FORMULAS
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Upper band = X + 20
Middle band = X

Lower band =X - 20

FIGURE 4: Bollinger Bands are plotted two standard deviations above and below a simple moving
average. The data used to calculate the standard deviation are the same data as those used for the
simple moving average. In essence, you are using moving standard deviations to plot bands around a
moving average. The time frame for the calculations is such that it is descriptive of the
intermediate-term trend. For the mathematically inclined, the middle band is the n-day mean. The upper
band is the n-day mean plus twice the root mean squared deviation from that mean, while the lower
band is the n-day mean minus twice the root mean squared deviation from that mean where n is
chosen such that it describes the intermediate-term trend.
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BOLLINGER BANDS (20-DAY, TWO SIGMA) 11/18/91, DJIA
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FIGURE 5: Here is the Daia this time with Bollinger Bands. Note the bands ' responsiveness to changing
market conditions. The width of the bands varies by more than three times from point A to point B, note

also that many reversals occur near the bands and that the average provides support and resistance in
many cases.

+ 10-day average = 20-day average = 30-day average

FIGURE 6: The easiest way to identify the proper average is to choose one that provides support to the
correction of the first move up off a bottom. U the average is penetrated by the correction, then the
average is too short. If, in turn, the correction falls short of the average, then the average is too long. An
average that is currently chosen will provide support far more often than it is broken.
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There is great value in considerindfeient measures of price. Thepical price, (high + low + close) / 3,

is one such measure thdtave found to be useful. The weighted close, (high + low + close + close) / 4,
is anothe To maintain clary, | will confine my discussion of tradmbands to the use of clogiprices

for the construction of bands.yMrimary focus is on the intermediate term, but short- and long-term
applications work just as well. Focusing on the intermediate trend gives one recourse to the short and
long-term arenas for reference, an invaluable concept.

For the stock market and individual stocks, a 2@kxiod is optimal for calculating Bollinger Bandis.
is descriptive of the intermediate-term trend and has achieved wide acceptance. The short-term trend
seems well servedytihe 10-d& calculations and the long-term trengd0-dgy calculations.

The average that is selected should be descriptive of the chose; time frame. This is almest alwa

different average length than the one that proves most useful for crossgsrantisells. The easiest

way to identify the proper average is to choose one that provides support to the correction of the first
move up & a bottom.If the average is penetrategthe correction, then the average is too shirin

turn, the correction falls short of the average, then the average is too long. An average that is correctl
chosen will provide support far more often than it is brokere Eggure6.)

Bollinger Bands can be applied to virtyadlny market or secuyt For all markets and issuésyould

use a 20-dacalculation period as a starting point andyasttay from it when the circumstances compel
me to do so. Agou lengthen the number of periods involvgal) need to increase the number of
standard deviations empted. At 50 periods, two and a half standard deviations are a good selection,
while at 10 periods one and a half do the job quite well.

In most cases, the nature of the periods is immaterial; all seem to respond toycspeediked Bollinger
Bands. have used them on mongtdnd quarteyl data, and know maly traders appithem on an
intraday basis.

ANSWERING THE QUESTIONS

Trading bands answer the question whether prices are high or low on a relative basis. The matter actuall
centers on the phrase "a relative badisatling bands do not give absoluteylaund sell signals simpby
having been touched; rather yhyrovide a framework within which price mae related to indicators.

Some older work stated that deviation from a trend as measystdrglard deviation from a moving
average was used to determinér@me overbought and oversold states.|Betommend the use of
trading bands as the generation of,ksell and continuation signals through the comparison of an
additional indicator to the action of price within the bands.

Bollinger Bands can be applied to  virtuall y any market or securit .
For all markets and issues, | would use a 20-da y calculation

period as a starting point and onl y stray from it when the
circumstances compel me to do so.

If price tags the upper band and indicator action confirms it, no sell signal is generated. On the other
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hand, if price tags the upper band and indicator action does not confirm (that igges)iyeie have a
sell sgnal. The first situation is not a selgsal; instead, it is a continuatiorgeal if a by signal was in
effect.

It is also possible to generate signals from price action within the bands alone. A top (chart formation)
formed outside the bands followey & second top inside the bands constitutes a sell signal. There is no
requirement for the second top's position relative to the first toprelative to the bands. This often

helps in spotting tops where the second push goes to a nominal new high. Of course, the converse is true
for lows.

INTRODUCING % B AND BAND WIDTH

An indicator derived from Bollinger Bands tHatall %b can be of great help, using the same formula

that GeogeLane used for stochastics. The indicator %b tells us where we are within the bands. Unlike
stochastics, which are bounded®and 100, %b can assume negative values and values above 100 when
prices are outside of the bands. At 100 we are at the upper band, at O we are at the lower band, above 100
we are above the upper bands and below O we are below the lower Rduse 7for the exact

formula.

Indicator %b lets us compare price action to indicator action. On a big push down, suppose we get to -20
for %b and 35 for relative strength indexs(ROn the ngt push down to slighgllower price levels

(after a raly), %b ony falls to 10, while Ristops at 40We get a by signal causedybprice action

within the bands. (The first low came outside of the bands, while the second low was made inside the
bands.) The busignal is confirmedyRsi, as it did not make a newMpthus giving us a confirmed pu

signal.

Trading bands and indicators are both good tools, but whgrmtbeombined, the resultant approach

to the markets becomes powerful. Band width, another indicator derived from Bollinger Bapdésana
interest traderdt is the width of the bandxpressed as a percent of the moving average. When the
bands narrow drasticglla sharp expansion in volatfliisually occurs in the vernear future. For
example, a drop in band width below 2% for the Standard & Poor's 500 has led to some spectacular
moves. The market most often staffisio the wrong direction after the bands tighten prior to yeall
getting under wg of whichJanuay 1991 is a goodx@mple(Figure9).

AVOIDING MULTIPLE COUNTS

A cardinal rule for the successful use of technicalymmalequires avoidingiulticolineariyy amid

indicators. Multicolinearit is simply the multiple counting of the same information. The use of four
different indicators all derived from the same series of closing prices to confirm each other is a perfect
example.

So one indicator derived from closing prices, another from volume and the last from price range would
provide a useful group of indicators. But combiniReg, moving average conxgence/divegence

(Macp) and rate of change (assuming all were derived from closing prices and used similar time spans)
would not. Here are, howewehree indicators to use with bands to generays hod sells without

running into problems. Amid indicators derived from price aléseis a good choice. Closing prices
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Band width =

FIGURE 7: This indicator tells us where we are within the bands. Unlike stochastics, which are bounded
by 0 and 100, %b can assume negative values and values above 100 when prices are outside of the
bands. At 100 we are at the upper band at 0 we are at the lower band, above 100 we are above the
upper bands and below 0 we are below the lower band. Also shown is the formula for band width.

US DOLLAR INDEX WITH BOLLINGER BANDS ABOVE, RSIBELOW
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FIGURE 8: Selecting the relative strength index (RSI) as our confirming indicator, we can observe that
at A, the dollar index moved above the upper band while the RSI made a new high (confirmation). At B,
the dollar index edged close to the upper band while the RSl failed to confirm (divergence). C
constitutes a nonconfirmed retest of B.
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S&P 500 WITH BOLLINGER BANDS
BANDWIDTH
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FIGURE 9: When the band width indicator falls, the implication is that volatility is declining. At some
point, the volatility returns. A drop in the band width to below 2% for the S&P 500 has led to some
spectacular moves (such as January).
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and volume combine to produoae-balance volumenother god choice. Fally, price rang and
volume combine to produce monigw, acain a god choice. None is too Hity colinear and thus
together combine for agpd goupingof technical tools. Mangthers could have been chosen as well:
Macp could besubstitutd for Rsi, for exanple.

The CommodityChannel hdex(Cci) was an earlghoice to use with the bands, but, as it turned out, it
was a poor one, as it tends to be colinear with the baads#ives in certain time frames. The bottom
line is to compare price action within the bands to th@adf an indicator gu know well. or
confirmation of sigals, you can then compare the action of another indicatolongas it is not colinear
with thefirst.

John Bollinger, CFA, CMT, PO Box 3358, Manhattan &ch, CA 90266, (310) 545-0610, is president
and founder of Bllinger Capital Managment and publishes the montlifgapital Growth letter," a
market |etter for the averag invesbr enploying a echncally driven asseallocaion approach. Hesialso
market anay/st for CNBC/FNN
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