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NEW TECHNIQUES

at the point where prices turn upward.
Autom ate Simply, forces cause acceleration. Market forces do| not
directly produce momentum, but rather momenttanges
These momentum changes in turn are integrated or accumu-
S u O rt An d lated to establish momentum. The presence of market forces
is evident when the slope of prices, or momentum, changes
" over time. The effect is most dramatic when forces
change, triggered by price moves or changes in expectations,
eSIS an Ce and abrupt reversals occur. Examination of price histgries

can confirm the presence of these features.

SOME ORDER AMID CHAOS
The premise of technical analysis is that the past influences
Support and resistance analysis is a proven method f@e future and that insight for trading and investment deci-
selecting key price levels for trading decisions; tradeiions can be gained by analysis of past data. Support for this
usually perform the analysis by hand. The automatic chartipgemise is particularly evident here. Look at just about any
method and new oscillators presented here are easypifce chart. Note the peaks, the highest highs for a period, and
implement and give a precise comparison of price to thaggughs, the lowest lows for a period. Over and over,
important levels. values coincide or very nearly coincide with one another, and
, the same is true for troughs. If prices reverse once at a particular
by Mel Widner, Ph.D. level, they may reverse again at that same level. Angther
ir Isaac Newton'’s first law of feature is that a support level often becomes a future resistance
motion is one thatis familiar to level and vice versa and can be seen when peak values nearly
us all, stating that “Every body coincide with trough values.
i continues in its state of rest, or Are these coincidences? Is this a totally random process?
in uniform motion in a straight Probably not, since it recurs frequently. Support and resistance
line, unless compelled toseem to be features with some degree of repetition in a process
change that state by forcesdominated by randomness and volatility.
impressed upon it.” It is rel- What preciselyare peaks and troughs? The questoands
evant here, because the sam&mple. Identification evelnokssimple when examining a cha
can be said for price behavior.but in fact, there are many possible choices. Here are just a few.
Like physical objects, prices Defining a peak or trough requires three steps: First,
have inertia and momentum.specifying a period; second, finding the maximum high or

times known and sometimes not, but in any case cannotiogbe turning points. When combined with a trading method
hidden and can be seen in the price. Prices will often movéhat triggers on a pullback, stochastics implicitly captures
one direction for a period, only to stop and flatten or movefmarket turns as well.
the other direction. This occurs because market forces hav@ second approach (as detailed in a 199DCEs &
changed the momentum. The turning point has significa€eMMODITIES article by Alex Saitta) captures turning points
for future price behavior. as reactionary highs and lowdn Saitta’s approach, th
Consider an example. Suppose prices are moving higheghest high preceding a crossing of a moving average of
fed by steady cash flow and favorable expectations. Thenloats — when the market is above that average — is consid-
some point, the advance begins to slow. Upward momentaned a reactionary high. A reactionary low is the lowest Jow
is still dominant, but at that point it is diminishing and the rafgeceding a crossing of a moving average of highs, when the
of rise is decreasing, evidence of resistance. ltis like throwimgrket is below the average. Here, the period can vary.
a ball into the air; the ball starts with initial momentum, then A third approach is to consid&olated highs and lowsis
slows under the influence of gravity before eventually fallingiscussed in a recent article by S&C Editor Thom Hartle.| An
Prices behave in a similar manner. After opposing resiselated high is one that is greater than the preceding high and
tance forces are applied for a time, prices slow, finally stdpllowing high, and an isolated low is one that is less than the
and reverse direction. The turning point is a resistance lepegceding low and following low. All of these accomplish the
and is the highest high price for that particular period. Tlbjective and could, in fact, be adapted to the method that follows.
converse is true for declining prices. A slowing decline The method used here builds on these approaches and is
results from support forces and a support level is establistiesigned to directly identify the turning points, and to| be
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simple, flexible and manageable.|It
extends the isolated high and lgw
and considers longer lookback peri-
ods. If the central high of a period s
the maximum high value for th
period, then the central high is con-
sidered to be a resistance level.| If
the central low of a period is the
minimum low for the period, the
the central low is considered a sup-
port level. By waiting several bars
after the occurrence of the central
high or low, the value is confirme
as a turning point.

To have a value at the center
the period, the period must be an
odd number of bars; for example, a
lookback period of three bars has a
central value one bar back from the
current value. A period of five bars
has a central value two bars back
from the current value, and so on. In
general, for a lookback period Wf
bars (\ is an odd number that is
equal to or greater than 3), then the
central value precedes the current
value byM = (N-1)/2 bars. A ne
support level is established if the
following condition is met:

If Low(M) = Lowest low in lookback
period,then new
support level

= Low(M)

If the condition is not met, then the
most recent support level is the pre-
viously established level. The pro-
cess for establishing a new resjs-
tance level is similar:

If High(M) = Highest high in
lookback periodthen
new resistance level

= High(M)

The lookback periotll should be
chosen long enough that the peak or
trough is significant and not justja
minor blip. Short periods can also
lead to a large number of levels that
are difficult to manage. On the other
hand, the period should not be
long thatimportantlevels are missed.
Since the level is not identified untiks
after it occurs, a delay & = (N-1)/

2 bars is also introduced. If the p
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FIGURE 1: OEX CHART PATTERN. OEX chart pattern illustrating support and ~ FIGURE 2: SUPPORT AND RESISTANCE TURNING POINTS FOR PRIOR FIVE-

resistance levels is defined here using an isolated high and low method with a ~ YEAR PERIOD FOR THE OEX. Values were rearranged in order by magnitude to

lookback period of N = nine bars. show clusters of values that are nearly the same value. Once established, these
values are frequently revisited and repeated.

riod becomes too long, then signals can come too late. Samenore. There are several examples of very large clusters.
balance is needed, depending upon the time horizon and stylere are also examples where support values coincide with
of the trader. The choice df= 9 is a good compromise. resistance values (supportbecomes resistance and vice versa);
Figure 1 shows an example of support and resistance lewelse established, a level is frequently revisited. If the market
as determined by this method. Support and resistance valuege totally random and independent of the past, this would
are not established until four bars after the peak or trougt be the case.
value. Each level is then projected forward for future refer-
ence. Successive support values must be separated by at@H#RTING AND OSCILLATORS
five bars. Successive resistance values must also be sepati@udard analysis methods display support and resistance
by at least five bars. Resistance and support levels carldyels as chart patterns with horizontal lines drawn at critical
closer and theoretically could occur on the same bar, piice levels. Future price movements are gauged relative to
though this does not occur frequently. The values are ofteese levels. The levels are tested and trading action is taken
close; however, the periods can overlap, as was the casalégending upon whether prices bounce off or penetrate these
the example in Figure 1. An interesting observation is tHavels. The analysis process consists of several steps:
penetration of resistance on November 6, 1996, was accomi Identify support and resistance levels.
panied by a move that was larger than normal. This is seer? Projecthese levels forward in time for future ref
frequently. Usually, prices either reverse or break through a erences.
level and do not spend much time there (essentially, the3 Determine the current price relationship to previous
opposite of congestion). established levels.
If you're skeptical about technical analysis, consider the
data shown in Figure 2. TheeQwas analyzed for about the To automate the process, start by identifying levels using
past five years, and peaks and trough values were determimethods previously discussed in Figure 1. Keep the levels for
using the nine-day period as described above. Support lefetare reference for some period. Form a queue of several
and resistance levels were separated into their two respeatidst recent support levels and a separate queue of several
groups. Since price values bounce around, it is sometinmesst recent resistance levels. To maintain manageabhility,
difficult to determine if prices return to previous levels, sindamit the number of levels kept in each queue. As a new level
there may be many intermediate peaks and troughs. is established, add it to the queue in sequential order and
For a clearer comparison, simply take the sequential listefmove the oldest value from the queue at the same time.
turning points and rearrange them in order of increasifgough levels are needed to be meaningful, but not so many
price. If a price returns to a previous level, then it will béhat there is excessive clutter and redundancy when plotted.
adjacent to that level in the rearranged list. Results wémgould recommend six levels in each queue. Another feature
plotted in Figure 2. Turning point values are clustered for tbéqueuing is that it takes some time to start up. Along dataset,
most part and not uniformly distributed. This is not alwaysreceding the period of interest, is needed to fully populate
the case, as there are exceptions during long steady trendsfadjueues. There is no absolute rule to follow here,|and
breakouts, but it does happen frequently. results should be inspected to be certain all levels are popu-
The clusters occur in differing numbers from groups of twated before continuing with the analysis.

y
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Several definitions are helpful. Support

levels are: S1 = most recent support level; |— S1 —82 —S83 —S84 —S5 56 —Rl —R2 —R3 —R4 —R5 R6|
S2 = second most recent support level; SB565

= third most recent support level, and sd OEX

on, with S6 being the oldest support leve 648

kept. The queue of support levels is S1 -

through S6, in reverse order of occur-
rence. These are determined by moving g4
sequentially through a data series and ex-

amining the central value of the lookback| 597 — :IJ: e
period at each bar, and updating the queues. |' ! K

A new support leveSLis identified as 580 - i l[l ' —— Support
_ levels
If Low (four days back) = MIN (lows of 563 [ [ \J \/ 100
previous nine daysjhen \,AI
SL = LOW(fOUr days baCk) 546 Resistance Ievels/ 20

529 0

If there is a new support levBL for the
1/1/96 1/31/96 3/1/96 4/1/96 5/1/96 5/31/96  7/1/96

current bar, then shift and overwrite the
values in the following order as S6 = S5 FIGURE 3: RECENT OEX PRICE HISTORY ILLUSTRATING THE PLOTTING METHOD AND WSO AND WRO
S5=54,S4=S3,S3=S2,S2=S1, and JBCILLATORS. The method is automatic. Once established, support and resistance levels persist until they
= SL If there is no new support level for @ replaced and flushed from the queue.

the current bar, then the current values are

the same as the values for the previous bar
and S1 through S6 remain unchanged.

|-S1 —s2 —s3 —s4 —S5 ~S6 —RL —R2 —R3 —R4 —R5 — R6]

Definitions are similar for resistance lev- 590 OEX '“ | I‘
els. Resistance levels are: R1 = most recenisg | ' I|II
resistance level; R2 = second most recent
resistance level; R3 = third most recent 826 I"II Illmﬂ_lll

resistance level, and so on, with R6 being th

()

oldest resistance level kept. The queue af794 |.|l
resistance levelsis R1through R6, inreverse ﬂJlﬁF’L‘[
: i 1W.I i —IIM—

order of occurrence. A new resistance leve| /5% |||l' ..,,l
RLis identified as: -t Ht "Fl
731 ]l, s l[ 4[[

If high(four days back) = MAX (highs of |

previous nine daysjhen 699 I\_I / 1+
RL= High(four days back) 667 50

If there is a new resistance leflfor the

current bar, then shift and overwrite the

valuesirthe following orderas R6 = R5, R5

=R4,R4=R3,R3=R2, R2=R1, and R1 5|GyRE 4: MARKET CORRECTION. Here's OEX chart behavior showing a moderate correction in a

RL Ifthere is no new resistance level for theising market.

current bar, then the current values are the

same as the values for the previous bar, and levels R1 through Révo oscillators are defined: the &4 (Widner support

remain unchanged. oscillator) and the \Wo (Widner resistance oscillator). Th
These are the first two steps in the process. The levels\Ago compares the current close with the most recent

identified and will persist for some time until new levels argupport levels. Values range from zero to 1080 zero

established and replace the old ones. means that the close is below all of the six support levels
Next, a measure is needed of the current price compared Withko= 100 means that the current close is above all of th

support and resistance levels. There are several questions. Isupport levels. Changes indvindicate changes in suppo

current price above or below most of the recent support aither breaking of an old level or establishing a new one.

resistance levels? Is the amount of support or resistance buildWgp is defined as:

or diminishing with time? These questions can be answered by

constructing oscillators that gauge the price with the support WSO = 100( 1 — (INT(S1/C) + INT(S2/C) + INT(S3/C) +

635 0
1/2/97 1/31/97 3/4/97 4/3/97 5/2/97 6/2/97 7/1/97

e
SiX

and
e Six
1
The

levels and separately with the resistance levels. INT(S4/C) + INT(S5/C) + INT(S6/C)) / 6)
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CALCULATION AND PLOTTING METHOD "‘“'E'“""""“"'Ji"'L""““""“'

OEX High Low  Close 51 52 53 54 55 56 R1 R2 R3 R4 RS RE ‘ W50 |

02022094 43913 435.22) 453.94] 434 435 428 427 424 423 447 441 435 429 431 430 100

The following uses Excel spreadshee
and plots. Initial values for support lev/
els in cells E9:J9 and resistance leve
in cells K9:P9 are entered as constant
These were determined here using pri
data not shown. Normally, these ar
initially set to zero and a long series

data is needed to populate the suppq
and resistance columns. Next, enter th
following formulas:

02125094 44014 43732 45834 454 435 428 427 424 425 447 441 435 429 431 430 100
0212494 438.24 43234 432.34] 434 435 425 427 424 423 442 447 441 435 429 431 67
02025/94 43415 432.07) 453.32] 434 435 428 427 424 425 442 447 441 435 429 431 67
0212894 43615 43332 43376 434 435 428 427 424 425 442 447 441 435 429 431 83
0301194 43416 42945 431.71] 434 435 426 427 424 423 442 447 441 435 429 431 67
0302094 43219 425.27 43217 434 435 428 427 424 423 442 447 441 435 429 431 B7
031053/94 43245 42985 43018 434 435 426 427 424 423 442 447 441 435 429 431 67
0310494 43307 42925 431.66 434 435 426 427 424 423 442 447 441 435 429 431 67
030794 434 36 43168 45292 454 435 428 427 424 425 442 447 441 435 429 431 B7
0306/%4 43386 43105 43182 425 434 435 426 427 424 442 447 441 435 424 431 67
03109/94 43406 430.00) 453.63 425 434 435 428 427 424 442 447 441 435 429 431 67
0310084 433 84 429 B3 45082 425 434 435 428 427 424 442 447 441 435 429 431 B7
0311194 433000 429.32) 432.74| 425 434 435 426 427 424 434 442 447 441 435 429 67

F oy FEY-F B0- [~ -

0311494 43384 432.07) 453.27| 425 434 435 428 427 424 434 442 447 441 435 429 67

{Ce” Elo} = “:(CG:M'N(CZ:C:LO)’ CG’ |17 [03'15/94 43468 43168 43278 425 434 435 428 427 424 434 442 447 441 435 428 67

03116194 43573 431.09 435.16] 425 434 435 426 427 424 434 442 447 441 435 429 83

=

and would require a halving or greater reduction in price

=) %EBAR FIGURE 1: EXCEL SPREADSHEET. Here’s how to calculate the methods shown in Widner’s
{Cell F10} = IF($E10=$E9, F9, E9) article.
Select cell F10 and fill right through cell J10. Select cells E10:R10 and fill down.
On March 8, 1994, a new support level was established.
{Cell K10} = IF(B6=MAX(B2:B10), B6, K9) All the previous support levels were shifted one column to
the right, dropping the old S6 value. Similarly, on March
{Cell L10} = IF($K10=$K9, L9, K9) 11, 1994, a new resistance level was established, and all the
Select cell L10 and fill right through cell P10. previous re_S|stance levels were shifted one column tc_lhe
right, dropping the old R6 level. The values in columns E to
{Cell Q10} = 100 * (1 - (INT(E10/$D10) + INT($F10/$D10) R were fqrmatted to_ save space. They are not rounded off as
+ INT($G10/$D10) + INT($H10/$D10) + integers in calculations. _ _
INT($110/$D10) + INT($J10/$D10)) / 6) Finally, plot columns B through P on the primasgxis
and column A on the-axis. The levels in columns
{Cell R10} = 100 * (1 - (INT($K10/$D10) + INT($L10/$D10) through P should be plotted as points with no line. Columns
+INT($M10/$D10) + INT($N10/$D10) + Q and R are plotted on the secondaaxis.
INT($010/$D10) + INT($P10/$D10)) / 6) MW,

2 in,

where all values are for the current time and C = the currsay, 100 bars or so. The formula could be corrected for this

close. The formula uses integer arithmetic to determinepifssibility by substituting Min(1, INT(S/C)) for each of tk
close is above or below a certain level. For those not familiarms in the expression for3, but that was not done her

ne
e

Integer arithmetic has the desirable property of identifying

. . . . breaks or changes as a stepwise change in the indicatg
Like physical objects, prices have A similar discussion applies to the”R&. The ko com-

inertia and momentum. When at rest, rares the current close with the most recent six resist

prices often stay at rest, building levels. Values range from zero to 100R® zero means that

the close is below all of the six resistance levels, ard W

=

ance

co“ges“o“- When in mOt"ma prices 100 means that the current close is above all of the six

often stay in motion, along a trend. resistance levels. Changes im@ndicate changes in resis
tance, either breaking an old level or establishing a new
The WRo is defined as follows:
with the integer function INT(), when applied to a fixed
number, it returns the next lowest integer value. SevevdRO =  100( 1 — (INT(R1/C) + INT(R2/C) + INT(R3/C) +
examples are: INT(R4/C) + INT(R5/C) + INT(R6/C)) / 6)

INT(532.85) = 532, INT(0.99) = 0, INT(1.01) = 1 Usually, Ws0 is greater than Wb, and the occurrence of

5-

one.

support and resistance levels alternate. There are exceptions,
For example, INT(S1/C) = 1if S1is greater than C and is zérawever, where there is not a one-to-one pairing of support

if S1 is less than C. This assumes that S1 is not more thad resistance levels. ConsequentlysdMand WRO can
double C; otherwise, it would return an integer greater thaross, but this is very uncommon.
1. This is essentially not possible for most cases of interesPlotting the levels can be tricky. Plot S1 through S6 ang
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through R6 along with the price history. |
plotted as solid lines, the graph is ver
i f 340

cluttered, with all of the vertical connec- OEX l'"'lr'h- —
tions between levels being juggled as each,;, it =t
new value appears and values are shifted|in Al —r“"‘— —I"—l"ﬂ—'l...—
the queue. To avoid this problem, simply 294 [ ——————— —— &=
plot as points with no line. As new levelg = |
appear, each of the old levels remains in271 = =——
tact and appears as continuous, dotted,
horizontal lines. These dotted lines persigt?48 ||| ||| | Iy
for the period that the level remains in the ||| H —'l—'
queue. 224

Figure 3 is a good example of the plott
ting method. Support levels extend to th

|—Sl—S2 S3 —S4 —S5 ~S6 —R1 —R2 —R3 —R4 —R5 —R6

|,|_"i|

201 100
=T

[1°)

right until that value drops out of the queug. ;¢ 50
Resistance levels are labeled. Each line
begins four bars following the peak of 155 0

trough that produced that level. The length 7/1/87 7/31/87  8/31/87  9/30/87  10/29/87  11/30/87  12/30/87
?ffee:: gglrgneclj t?\(;ft géijl:\?edlsdzlpee;gz SE:(SIGURE 5: MARKET COLLAPSE, 1987 CRASH. Indicators identify breaking of critical support levels two
ays prior to the dramatic drop.
These levels are plotted as points to give the
appearance of d@otted line.
Some ofthe layers from the period just

before the plot that extend into the pIottim{; [—S1 —S2 —S3 —s4 —S5 56 —R1 —R2 —R3 — R4 —R5 — Re|
period have been removed if they fall out- 535
side the price range. Thed& and VRO OEX

i
oscillators (lower traces) reflect the price 515 l'" i

behavior. A rising V¥oindicates building - it
support and Wo= 100 (maximum value) | 496 e
indicates strong support. A rising RY " wt

: I 476 ik —
confirms the building support andri = Inll e —
100 (maximum value) an upward breakoyt e —
andverystrong support. A declining R0
indicates building resistance andR&/= | 457
zero (minimum value) indicates strong re

457 i ,h"l"""| i

P et

sistance. Further, a declining S&' con-
- Rt . 4 7 wAv S anw
firms building resistance and & = zero
indicatesvery strong resistance. 398 50
Prices are advancing strongly in Figure
3, beginning in mid-January, with a| /8 0
1/3/95 2/1/95 3/3/95 4/3/95 5/3/95 6/2/95 713195

breakout (Vo= 100 and W0 =100) in
late January. A top is formed in mid-FeDgigyRe 6: A STEADY UPWARD TREND IN 1995. The supportindicator WSO s at ts maximum value and
ruary that is retestedeveral times up to the WRO is very high throughout the period, confirming very strong support.

about the first of May. Prices remain

contained between support at about 600

and resistance at about 635s@and WRo are expanding mid-April. As the decline begins, the R declines first,
apart during this period consistent with price containmesince resistance levels are above support levels. Prices
between newly developing support and resistance levalswn and support levels are broken in late March, as se
There is an additional price rise in mid-May througthe Wso. This is relatively short-lived, and the market

5 turn
enin
e

resistance and a pullback to support in mid-June. This iswanes its upward rise in mid-April. When the marketis rising

great example of resistance becoming support. strongly, Ws0is at 100 and Wois near 100. When both a
at 100, the market is freely ascending.

e

M ORE EXAMPLES A collapsing market can be seen in Figure 5 showing the

A similar example with a larger pullback is shown in Figur#987 crash. In this case, beginning in early September,
4. In this case, the market is moving strongly higher gupportand resistance levels are broken as the decline b

January, peaks in mid-February and declines in MarchBoth the Wso and the Vo collapse prior to the abrupt

Copyright (c) Technical Analysis Inc. 6
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climax. Setting stops below the suppo
region near 300 would have been wise
hindsight. Following the crash, the marke
recovers, building support with the 34
rising while the ko remains low. During
this period, prices are contained betweq
. ] I . !

support and resistance levels as the oscilfg- . M‘Jh b T
tors separate from one another. 1™ i

A steady trend is shown in Figure 6 B oo
Following the initial start in January, there i bt

“ MetaStock - [Comwidner.mwe - COMPAQ COMPUTER]
[ File Edit Wiew Insert Format Tooks ‘window Help

3/9/98 W= E3

=

s i
Ly gy ity A
it

'
)
.[Lhﬁlu. :

would appear to be very little reason, basgfl 122 | o e
upon the oscillators, to do anything b ]

o 50+ — S0
hold a long position. There are sever
minor steps in the price rise that are r T s P v VW v VA PP v P P

flected inminor dipsinthe WO. Meanwhile, ¢,qyze 7ol oTTING AND 0SCILLATOR, COMPAQ. The ploting and oscillator method s easily adaptable.
the W50 has remained at 100 for the ent”’ﬂere, a recent history of Compag is shown for 1996.

period, indicating strong support.

The method was also adapted to
MetaStock; an example can be seen [EEe Ede Miew Inset Famat Tods
Figure 7. In this case, Compagq is chartdd
for a short period in 1996. Following ar]
abrupt drop about March 1, support buildf
with the Wsorising first, followed by a rise
in WRo for the next five months. Finally,
prices break through resistance in late Ju :
and begin a sustained rise. ST SO T CH E it [ S :

Another example can be seen in Figu 53 : S L :
8. Here, Pepsi peaks in late June, declin e : :
for two months and forms a bottom. Th ] :
decline is strong and both support a :w mz
resistance levels are broken, with accomy ] i
panying drops in the b followed by ' ' ' Joctober ~__Tovemer [FRRRT
drops in the VBo. Finally, a bottom is FIGURE 8: PEPSI. Here’s an application of the method to a recent price history of PepsiCo in 1996.
formed in early September that is tested
several times in late September and early
October. Prices rise from the bottom and again theiges,
first followed by the confirming rise in the ¥.

3s9/98 HEL

window Help

i U e T L W L e e

|.Jun'e " |.Jully " " |.A'ugu'stI |Se'pter'nbe'r

amethod was developed and tested againstthédda long
period —about 14 years — with favorable results. T
system considered long positions only with entry wh
TRADING STRATEGIES support was building or if support was very strong. (
Many trading strategies are possible using support and reSIsaders’ Tips” for detailed MetaStock formulas.)
tance analysis. One strategy is to simply observe the plotted

price levels and either enter stops or initiate transactid@pen long position

depending upon price behavior relative to the levels. If pricesEnter long if Ws0> simple moving average of $t#for the
are moving toward a level, they will frequently continue on previous four bars

to test the level. When this occurs, positions can be opened or

closed, depending upon the outcome of the test. When holdor

ing a long position and prices are rising toward resistanceEnter long if simple moving average ofR&/for previous
close if the price bounces from resistance and hold or add t80 days > 95

the position if resistance is broken. Another approach would

be to consider support and resistance levels as retracen®ose long position

levels and initiate positions in the direction of the prevailing Close positions using stops, primarily trailing stops, wi

trend when the outcome of the test is known and favorable.added breakeven and maximum-loss stops.
Another approach is to develop a trading system based

upon the Vo and Wso oscillators. Entering long positionsResults summarized in Figure 9 show a return greater

when support is strong and resistance is weak is one posshhily-and-hold for the period. The returns are consiste

ity. Another would be entry when support is building. Sudiavorable over subsets of the selected history and no
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sensitive to precise choices of parameters.gymmaRY OF RESULTS

When_applylng t_hl? type of tradmg system to Total net profit 8,169.69 | Open position value 265.07
other issues, it is important to select Systempercent gain/loss 816.97 | Annual percent gain/loss 57.42
parameters appropriate for the particular cy-!nitial investment 1,000.00 | Interest eamed 796.43
clic behavior and volatility of the particular _Current position Long | Date position entered 9/12/97
issue. Buy/hold profit 4,613.91 Days in test 5,193
Buy/hold pct gain/loss 461.39 | Apnual B/H pct. gain/loss 32.43
Total closed trades 110 P :

C d 0.00
SUMMARY FRYE, T BIET (TG0 Lt A\(/)(rem\:]vliijx)\?: IIooas:s ratio 2.95
A new technique can be applied to an oId,TO_tal_lon? "adesd 118 Total short trades 0
proven method. Support and resistance Ieve!%:;cv?n;:gg ttrrzdiss ;o Winning short trades 0
are reference points for price k_)ehawor. AS amt. of winning trades 8,816.50 | Total losing trades 40
prices move to these reference points, the valuegverage win 125.95 | Amount of losing trades -1,708.30
are tested. There is a good chance the price will-argest V\llin otw 1,5%8.88 ﬁ;’g:gteklgsss zggg

verage length of win 7. =222.
reverse at or _near that level, as opposed to S_O"@ongest winning trade 90 | Average Ien_gth of loss 14.10
other value. If it breaks through the level, there is apost consecutive wins 10 | Longest losing trade 33
good chance it will continue on. This information Total bars out 1,344 | Most consecutive losses 4
can be the basis for trading strategies and decisiongongest out period 97 | Average length out 1211
Falling back to the mechanics analogy, pricesgggm gg’gﬁ grawdown 999 Profit/lg/ss ilydeg gg.gl
; ; ; 4 -9 Reward/risk index .95
testing support and resistance can be likenedtq, -~ open trade drawdown  -315.19 | Buy/hold index 8781

a rubber ball hitting a pane of glass. Sometimes

ith ff dg P fi gt breaks th TGURE 9: Here’s a summary of results from a trading system based upon WRO and WSO oscillators.
Itbounces oif and sometimes It breaks throug onsistent, above-average performance is possible here following straightforward trading rules.
The outcome depends upon the strength of tgtem parameters were optimized.

glass (support or resistance level) and the mo-
mentum of the ball (prices). Newton would
have had fun with the stock market!

Mel Widner holds a doctorate in engineering and is thdurphy, John J. [1986]Technical Analysis of the Future

developer of several new analytical methods, including pro- Markets New York Institute of Finance.

jection bands, mobility oscillators, and rainbow charts. Newton, Sir Isaac [1686Philosophiae Naturalis Principig
Mathematica
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