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I INTRODUCTION

Poit and Fgure chating is a technicd andyss technique in which time is not
represented on the x-axis, but merdy price changes (independent of time) are recorded
via a saies of X's for increesng price movements and O's for decreasing price
movements. Evidence suggests that the technique is over 100 years old and is now a
dandard feature on many widdy-used professond maket andyss software systems
such as Bloomberg, Reuters, TradeStation and MetaStock.

Taylor and Allen (1992), surveyed foreign exchange deders in London &bout their
andyticd techniques and found that over 90% of survey respondents relied on technicd
andyss & some point for asset dlocation decisons. Given Point and Figure's place as a
dandard feature on popular market andlysis software, presumably some of those buy/sell
decisons were made on the bass of Point and Figure techniques athough this has not
been specificdly documented. Therefore, dthough we may assume that Point and Figure
does play some role among financid markets practitioners, the academic literature has
left the question of the usefulness of this technique largely ignored.

Point and Figure dispenses with time on the x-axis and concentrates solely on changes in
aset prices, regardless of the time required to produce such price movements. This
means that data, particularly ultra-high-frequency data, can be considerably condensed by
discarding smdl price changes, while ill capturing user-determined levels of sgnificant
price changes on a continuous bass. As more financid markets are being continuoudy
traded in 24 hour markets, Point and Figure dlows al sgnificant price changes to be
recorded without the loss of price change data experienced with other data depiction
techniques. These include such as Open, High, Low, Close chats where intra-period
price movements are lost and even the sdection of ‘Open’ and ‘Close are arbitrary at

best in continuous markets such as foreign exchange.



The rdevant literature on Point and Figure is paticulaly smdl with only two works
gppearing in the academic literature, both being published in German by Hauschild and
Winkemann (1985) and Stottner (1990),. The remainder of works have been published as
books of varying qudity by authors including Aby (1996), Cohen (1960), Dorsey (1995),
Sdigman (1962), Whedan (1954), Zieg and Kaufman (1975) and Davis (1965). These

works are discussed in more detail below.

This paper is designed to bridge that gap between the practitioner and academic literature
by providing a rigourous test of the various Point and Figure chat ‘patterns said to
produce profitable trading opportunities. These are tested by mahematicdly specifying
each of the patterns, then smulating the trades specified by the trading rules on S&PS00
futures contracts and reporting the profitability in an EMH framework.

The remainder of this paper is structured as follows. Section 2 discusses the key literature
in the fidd of Point and Figure and market efficiency. Section 3 provides a computationd
specification of Point and Figure as gpplied in this research. Section 4 defines the trading
ggnasrules that were adopted, while Section 5 presents the results and the paper
concludesin Section 6.

I PREVIOUS RESEARCH

The earlies reference in Point and Figure charting gppears to be deVilliers (1933), who
cdams that the method has “...grown from crude beginnings more than fifty years ago
[and ig ...herewith described for the first time (deVilliers, 1933:7). Assuming this
statement is accurate, it implies that Point and Figure's usage extends to the mid-late 19
century. Numerous books have been produced on this topic during the 20" century by
authors induding Aby (1996), Cohen (1960), Dorsey (1995), Seligman (1962), Whedlan
(1954), Zieg and Kaufman (1975) and Davis (1965).

Mogt of these works provide reasonably elementary treatment of the subject and/or
provide largely ungructured methodologies that are unsuitable for rigorous academic



journas. Examples of poor methodology include the use of spurious trendlines that have
litle a priori vdue, vagudy defined/subjective chart ‘patterns and trade entry/exit
‘rules which become so onerous in ther specification that they are unlikdy to be of
practical vaue due to the rarity of such complex conditions being met. Just as technica
andysts working with bar charts clamed the existence of patterns that were subjective
and/or poorly specified, such as the only recently quantified Head and Shoulders patterns
(see Oder, 1998), Point and Figure has dso attracted its share of essentialy subjective
and unreplicable patterns.

Examples are provided in Cohen (1985) who discusses nebulous and ill-defined patterns
induding the ‘Inverse Fulcrum’ and the ‘Saucer’ with their vaguely parabolic shapes and
the ‘Compound Fulcrum? with trading producing two locad minima of roughly equd
vaues. It is suspected that the subjectivity which plagues many popular ‘charting’ works,
including mogt of those above, have correctly attracted considerable scepticism from
academics requiring standards of replicability and objectivity.

In Anderson (1999) the problem of managing ultra-high-frequency datal in 24-hour
markets was consdered and Point and Figure was chosen as a continuous data filtering
device. There, the basc methodology of Point and Figure was applied as a filtering tool
to ultra-high-frequency data. For the Sydney Futures Exchange's Share Price Index, 3
Year Bond and 10 Year Bond futures contracts filtering of data produced compression to
less than 5% of origind obsarvations for the smdlest filtering level. All price change
information was recorded (except for the 10 Year Bond futures where haf points were
removed in the filtering®), but with the loss of time characteristics due to the
methodology of Point and Figure.

Some research in this area has provided a sructured and replicable methodology which
provides a vdid testing framework for assessng the profitability of Point and Figure

! For adefinition of Ultra-High-Frequency data see Engle (2000).

2 Note that Australian Interest Rate Futures are quoted as 100 — Yield and so a half point is considerably
smaller in dollar value thanthat observed in US Interest Rate futures contracts.



chating for trading rule researchers. Only two such works examining trading rules using
Point and Figure appear to have been published in refereed finance journds and these
were published in German by Hauschild and Winkelmann (1985) and Stottner (1990).3

Hauschild and Winkemann (1985) examined severd dmple Point and Figure trading
rules usng daly data on 40 companies lised on German equity markets between 1970
and 1980. Their use of daly data can produce some problems with the caculation of
Point and Figure results. For example, when dedling with Open, High, Low, Close data
inferences/guesses must be made about whether the day’s highest price was traded before
the day's low to determine whether a price reversad has occurred during that day.
Furthermore, if only closing prices are used then trading activity through the day (which
may have produced a buy/sdl sgnd) is not recorded reducing the accuracy of the
recorded price movements. Therefore these limitations arising from the use of daly data
can achieve only a limited gpproximation to the more accurate use of intracday data
which is able to capture dl price movements for an asset.*

Hauschild and Winkemann (1985) did not present results for individud firms and so0 the
compogtion of the component results are not avalable for discusson. On the aggregated
results across dl firms the Point and Figure technique was unable to outperform a smple
buy-and-hold strategy for the period.

Stottner (1990) dso examined equity markets examining 445 German and oversess
companies. The data set comprised closing data for periods of between 70 months and 14
years prior to the concluson of the test in February 1989. Stottner (1990) used Point and
Figure chating but in a manner more a&in to a smple filter-rule drategy with no
complex pattern assessment. As with Hauschild and Winkemann (1985), he aso found
that Point and Figure produced trading resultsinferior to a smple buy-and-hold strategy.

3 Both articles gratefully translated by Ralf Becker, an econometrics PhD student at Queensland University
of Technology.

* The techniques for using daily data with Point and Figure are discussed in most of the books referred to in
thisliterature review section.



The use of the filter rule approach casts some doubt as to the ability to fully assess the
results as an accurate reflection of Point and Figure trading rule performance during the
test period. This is because the technique adopted in Stottner (1990) condders very
ample Point and Fgure trading rules without testing the rules that have gppeared in much
of the popular Point and Figure literature. As with much filter rule research, the results
presented shared the poor profitability characteristics documented back as far as Fama
and Blume (1966) and Bdl (1978).

One of the books published on Point and Figure by Zieg and Kaufman (1975) produced a
methodology capable of being reproduced. This conssted of a well-defined set of eight
buy and eight sl drategies, labdled B1 to B8 and S1 to S8 respectively, complete with
results produced in Davis (1965) discussed at length. Their technique is adopted in the
current study and is fully defined in Section 111.

The Davis (1965) study examined daily price data for 1,100 US equities between 1954
and 1964 with remarkable results. Of the eight different buy signas examined, profits
were produced on 71%-92% of trades across the different rules. All eight of the sdl
ggnds examined were profitable in grester than 80% of trades moddled in the
gmulaion. Clams of such datling profitability demanded a review of his method on
modern markets to see if such condgent profitability is ill avalable to trading
practitioners. This would dso require a discusson of the implications for market

efficiency if such results are till able to be replicated in contemporary markets.

As this study dedls with trading rules, dl profitability should be consdered in the context
of the Weak-Form of the Efficient Markets Hypothesis (EMH) proposed by Fama (1970).
As is wel known, under this hypothess consstent profits should not be available where
the only information used is higtorica prices.

Proponents of technicd andyss would argue that hidoricd data does contain
information and therefore dl information is not impounded in a security’s price. This
paper relies on trading rules formulated around the Point and Figure methodology with



the am of determining whether the trading rule returns for S&P futures are grester than

zero, so providing economic benefits to traders.

II1 SPECIFICATION OF POINT AND FIGURE

The technique for converting data into the Point and Figure forma has remained
subgtantidly unchanged since the methodology outlined in deVilliers (1933). Point and
Figure has generdly been described by example adone and the methodology shown here
mathematicaly defines the processes involved, providing researchers with a cdear set of

computationa guiddines. A complete numerical exampleis provided in Appendix A.

deVilliers (1933) implies that the use of Point and Figure provided subgtantia benefits
for traders managing data from early ticker-tape machines. This technique is possbly the
firs atempt to ded with the very large data sets produced from the use of ultra-high
frequency (UHF) data, that is where every trade has been recorded for a given financia
ingrument. Point and Figure's ability to reduce UHF data to whatever sze price
movement the andys regards as dgnificant provides computational benefits when
andysng continuoudy trading markets. These 24 hour markets include foreign exchange
and an increesng number of futures ingruments where the impodtion of ahbitrary
OpenVHigh/Low/Close points may not be suitable.

An example of Point and Figure compared to a conventiond line graph is presented in
Figure 1 and is adapted from an example in deVilliers (1933). The sequence of price
movements can be readily undersood in the conventiona time-series plot where the first
price/data point for a security is $47. The price then trades at $48, then returns b $47,
then to $49 and so on until the last data point a $53.



Figure 1: Example of a Conventional Time-Series Plot converted to a Point and

Figure Chart
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When the price sequence in Figure 1 is converted into Point and Figure a number of
factors beyond smple Price and Time axes need to be consdered in how prices are
recorded. Two variables need to be specified, namely the Points Per Box (PPB) and the
Reversd Sze (REV). The PPB determines what levd of price sengtivity/sgnificance is
to be recorded in each ‘Box’ and in this example is set at PPB = $1. REV specifies how
many ‘Boxes the price needs to reverse by before new price changes are recorded and
REV = 3inthisexample.

Some minor methodological variaions between authors occur and the specifications here,
while fathful to the origind premise, provide a technique suitable for computer-based
processing of source data Point and Figure relies on the specification of two varigbles.
Firgly, the number of Points Per Box (PPB) which specifies the coarseness of the data
filtering such as $0.50, $1.00, $2.00 etc. PPB determines wha will be considered a
‘dgnificant’ price change. The second vaiable is the Reversd (REV) amount. This
determines how many ‘Boxes the price must change by to have the movement recorded.
Thereforeif PPB = $1.00 and REV = 3 then price must reverse by $3.00 to be recorded.



Point and Figure requires data rounding to occur via a series of continuous modulus
operations rounding to the vaue specified for PPB.> The input price data are rounded-up
when prices are declining and rounded-down when prices are increasing. The opening
direction of prices, ie faling or risng mus firs be determined. Some authors will adopt
the fird price as the dating point, though this can cause dgnificant computationa
difficulties. In this research prices are read from a data fileffeed until the remander of

Price, P, divided by PPB equals zero according to equation (2).
MOD (P, PPB) =0 )
Prices continue to be input to establish whether prices are risng or faling on the initid
movement being recorded. Assuming that PPB = $1.00 and REV = 3, then subsequent
prices, Py, from the datafile are input until either equation (3) or (4) istrue.
P, O P, + 3(PPB) (3)

P, O P - 3(PPB) 4

Had equation (3) been satisfied first, al subsequent raw input prices, R, read are rounded
down via the modulus operation per equation (5) to produce the filtered price, R, rounded

per the Point and Figure methodol ogy.
.\I. Pn * .l..'-l
. . N §
P :_}_gepn 0 MOD (B, PPB) Uoppy vy (5)
1&PPB g PPB H b

*  WhereMOD (P, , PPB) =0
** \Where MOD (P, , PPB) 0 0

® Modulus operations involve dividing x by y and reporting the remainder, therefore MOD (11, 3) = 2. Note
that in some programming languages, such as Visua Basic, all decimals must be removed before the
modulus operation is performed or else only the integer part of the expression is evaluated. Therefore, in
this research the evaluation of MOD (11.65, 3) would require both x and y to be multiplied by 10" until the
decimals (thus 10" = 10%) are emoved so producing the expresson MOD (1165, 300) = 3.88 to be
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Had equation (4) been satidfied initidly insead of equation (3), the data would have
needed to be rounded-up per equation (6).

i P *a
[ l

=16, 2P 0 MODE. PPB)u(PPB) sy (6)
1€ EPPB PPB b

*  WhereMOD (P, , PPB) =0
** \Where MOD (P, , PPB) 0 0

Data continues to be read according to the modulus operations above until R, triggers the
next entry. If prices were increasing, and so equation (3) was initidly sisfied, the next
price recorded is where B, [ (Ps + PPB) or price declines from the highest point in that
movement where P, [J [Ps — REV(PPB) ].

Had prices been declining, and so equation (4) was satisfied, prices would be continued
to be rounded-up per equation (6). Prices would then continue to be read until either B, O
(Pr — PPB) or price increases from the lowest point in that movement so that R, O [Ps +
REV (PPB)]. These processes are repeated until al data are exhausted.

In summary, the initid price and direction must be edablished as the subsequent
cdculations may display sengtivity to the initid darting price and darting on another
date may lead to differing results aigng from differences in the initid direction as shown
in equations (3) and (4). Once the initid price is established, the data is read into two
disinct loops for rounding-down (when prices are faling) and rounding-up (when prices
ae rigng). This rases a methodologicad concern that two andyds beginning with
different sarting points would end up with differences in the way the filtering is
conducted. It is suggested that any researchers dedling with this methodology should
clearly state their technique adopted for subsequently empirica work.

evaluated to produce the true remainder. A complete numerical example of the procedures adopted here are
shown in Appendix I11.
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Little consensus arises between the authors as to what PPB should be set at and this is left
to the andys to determine in the context of the price volaility of the asset being
examined and the investment horizon. This is not s0 with REV where most of the books
described above applies REV = 3, eg Dorsey (1995) states that “...we never deviate from
the 3-point reversal method ... [though] you may want to choose other reversa points’.
Therefore it may be assumed that other vaues, eg PPB = 5, might have usage as little
evidence has been presented to date Consequently this study will include a sengtivity
andyss across a range of diffeeent PPB and REV vaues for the futures contracts

considered.

One concern about the Point and Figure technique arises from what price is recorded
when rounding input data. Assume that a new entry should be made on a Point and
Figure chat and a buy sgnd (explained in the next section) is generated when a price of
105.0 is reached. If the price trades a 105.0 then the entry could be vaidly made and the
trade smulated a that price. But if the market is more volatile and the price generating
the entry at 105.0 actually traded a 105.25, then the long position assumed to be taken a
105.0 would overstate profits.

Andogous to this problem is when ‘gapping’ in the price series occurs. That is where for
example the market closes a 104.5 and re-opens the next day at 106.0, but a buy signa
was to be generated at 105.0. This aso overstates profits because the trade is smulated to
occur at 105.0 but could not have been taken until 106.0.

In this research, efforts have been made to address this problem by having the price that
caused the movement to be recorded, rather than just the rounded Point and Figure vaue.
Samples of converted Point and Figure data output have shown that this issue has been
adequately dedt with by the use of ‘actud’ price rather than smply ‘rounded’ price, but
some gaps may have escaped the detection process. This does not appear to have
sgnificantly disturbed the results here for most trading rules, but is an issue that must be

given serious consderation by other researchers proposing studiesin this area.
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IV SPECIFICATION OF TRADING RULES

This section outlines the trading rules adopted in assessing the usefulness of Point and
Figure charting as a market timing tool. Point and Figure charts are congdructed in such a
way asto readily permit the andysis of the forecasting ability of chart patterns.

The poor replicability of pattern recognition has lead to little trestment in the literature,
dthough some recent replicable methodologies have been provided by Oder (1998) and
Lo (2000). With some Point and Figure Sgnas however, their mathematical specification
can be smplified into smple logicd Booleen satements. The trading rules adopted here
were gpplied in Davis (1965) and are reproduced below labelled as buy signds B1 to B8
and as &l dgnds Sl to S8 with an intuitive explanation as to their rationde. The
Boolean specification is provided in Appendix B.

B1: Double Top S1: Double Bottom

U _BUY

X
X
X

el
lialldls

Ql|Ie|Ie
=)=}

QlIe|Ie|e

U SELL

The Double Top (Double Bottom) formation is, by definition, the most widdly observed
trading pattern in Point and Figure as dl of the more sophidicated patterns discussed
below must contain this basc pattern. The formation occurs by prices risng above
(below) the previoudy edtablished highest price. It implies that prices trading above
(below) a previous high (low) suggest that the market is subject to an increase in demand
(supply) beyond the locd maxima (minima) and tha the dronger demand (supply) will
perss. Consequently the continued buying (sdling) should cause prices to increase
(decrease) so producing a profitable trading opportunity.

B2: Double Top With S2: Double Bottom With
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Risng Bottom Dedining Top

U BUY

X
X
X

elialialls
ollalls
o]} =]}

ittt

=] (=]}
=] (=} [=}[=)

o][=] =]}

U SELL

The Double Top with Risng Bottom (Double Bottom with Declining Top) formeation
extends the condition in B1 (S1) by adding the requirement that the previous low (high)
is higher (lower) than its preceding low (high) as measured on the columns of O’'s (X’s).
The rationde of this formation may be that the presence of higher highs (lower lows) and
higher lows (lower highs) indicates more pronounced and sustained demand (supply) hes
emerged in the market and that prices will continue to reflect this increesng demand
(supply). This would suggest the expected perssence of risng (fdling) prices s0
producing a profitable long (short) position.

B3: Breakout of S3: Breakout of
Triple Top Triple Bottom
X| U BUY X X
X X X Ol X]0|X][O
X|O0] X|[O0]|X O|X|O|X]|O
X[O0]|X]|O|X [0) [0) [0)
[0 0 O | U SELL

The Breakout of Triple Top (Breskout of Triple Bottom) formation suggedts that prices
have traded to a previous high (low) on two separate occasons, only to be met with
supply (demand) at that price level. On the third occasion, demand (supply) has been has
been drong enough to satisfy sdlers (buyers) at that level and the increased demand has
been sufficient to cause a price increase (decrease). The implication is therefore that the
demand (supply) will continue to be present and that prices will continue to rise (fdl)
producing a profitable long (short) trading opportunity.
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B4: Ascending Triple 4. Descending Triple
Top Bottom
X| U BUY X
X[0]| X O0|[X]|0]|X

X X0 X O X]|O0[X|O

X|O0o[X]|O o) 0o|X]|0

X[O0[X [0) (0]

[0 O| U SELL

The Ascending Triple Top (Descending Triple Bottom) extends on the Breskout of Triple
Top (Breskout of Triple Bottom) by requiring the lows (highs) shown in the columns of
O's (X's) to be higher (lower) and dso the highs (lows ) indicated by the columns of X’s
(O©9 to dl be risng (fdling). Agan, the inference here is tha the sustained demand
(supply) indicated by the persgently risng (fdling) prices will continue to produce a
profitable long (short) trading opportunity.

B5: Spread Triple Top S5: Spread Triple Bottom
X| U BUY X X X
X X X X0 X[O0[X]|O
X|[0[X]|O0]|X X 01 X|O0[X]|O0]|X]|O
X0 X[O[X]|O|X O[X[O0]|X]|O [0)
01X|O0[X[O0]|X o [8) [0)
0 o o O | U SELL

As with the Breskout Triple Top (Breskout Triple Bottom), the Spread Triple Top
(Spread Triple Bottom) the formation infers that supply (demand) has previoudy entered
that maket a a given price The risng (fdling) of prices beyond the previoudy
determined high (low) suggests that the supply (demand) has now been satisfied and
aufficient demand (supply) has now emerged to cause prices to continue to increase
(decline) to new levels. Consequently, the expected increase in demand (supply) should
produce profitable long (short) trading opportunities.
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B6: Upside Breakout S6. Downside Breakout
Of Bullish Triangle of Bearish Triangle
X X
X|[O0 X |0 BUY 0]X]|0
X[O0[X X 0[X]|0
X|0O[X[O0]X [0) 01X
X[O0[X]|O]|X 0|X]|0
X[O0|X]|O 0 X]|O0|X
X0 | X o|1X|O0[X]|O
X X|[O0 0]1X|0[X]|O
X[O0[X 0]X]|0 o
X[O]| X 0| X O | U SELL
[0) o)

The ‘triangle formation and its many vaiants such as bullidvbearish triangles,
risng/fdling wedges etc have long gopeared in technicd andyss (see Edwards and
Magee, 1961). The formation implies that a lack of information into the market has led to
neither supply or demand dominance and consequentialy no direction in prices.

The triangle pattern may imply that inventory readjusment is occurring rather then price
being information-driven. The ‘Breskout’ of the triangle would then suggest that ether
new informaion has arived in the market or a gSgnificant inventory readjustment is
occurring. The andys may then infer that prices will continue to move in the same

direction as the price breakout from the triangle's gpex and be positioned long (short).

B7: Upside Breakout Above S7: Downside Breakout Bdow
Bullish Resstance Line Bullish Support Line
X |0 BUY X
X X|0
X X|O0| X]|O
X X X0 X
X X X[O0O]| X]|O [0)
X|0]| X X|0o]| X O |0 SELL
X X0 X O|X]|O0
X0 X|O O] X
X X|0| X O
X[([O]|X]|O
X[(O]| X
O

The rationde for why a buy (sdl) level appears where it does is not intuitively clear. The
use of support/resstance lines have appeared widely in practitioner literature since
Edwards and Magee (1961) and are gpplied here in Point and Figure. The basc idea may
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be interpreted as demand (supply) Steadily outstripping supply (demand) producing some
form of demand/supply resstance (support). The breach of the trendline then suggests a
gronger demand (supply) influence relative to previous movements and the trader ams to
open a long (short) pogtion to capitdise on this exuberance in anticipation of its
continuance. S7 implies that a reversal in price direction should occur once the upward-
doping trendline is breached.

B8: Upside Bregkout Above S8: Downside Breakout Below
Bearish Resstance Line Bearish Support Line
X X
X|0 0]X]|0
X|O[X O0[X]|O0|X
0]X]|0 X |U BUY o 0]X]|0
O0[X]|O0|X X O0[X]|0]|X
0] 0|1X]|0 o) 0]1X]0
0]1X|O0[X Oo|X]|O0
o) 01X [0) o
01X o
[0) (0]
O |0 SELL

As with sgnds B7:S7, the use of a trendline is employed for the trading rule. In the case
of B8, a breach of the trendline suggests that a reversal in price direction has occurred
and the trader should open a long position to capitaise. S8 suggedts that, while prices are
dill moving lower, a more vigorous supply Stuation has emerged and the trader should

hold a short position to capitalise on the expected continuance of price decline.

When consdering the above trading rules/patterns, al cases except B5, S5, B7 and S8
decompose into the dmple Double Top/Bottom formation. It is expected that the
additiona sgnd conditions, eg Triple Top, grew to minimise the transaction cods
asociated with frequent trading where dmost every change in price direction recorded
would generate atrading signa from B1:S1.
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To asxss the impact of different PPB vdues, a sengtivity anaysis is conducted
presenting results for S&P 500 futures. PPB values are tested at PPB = $100 and $200.°
This corresponds to changes in the S& P futures contract of 0.4 and 0.8 respectively.

For this sudy al orders are assumed to be ‘Stop’ orders where a buy/sdl signd is
produced. This means that trades are made during one of the up/down movements
without waiting for a closng price as rdied on in much of the technica trading rule
literature. All open positions are closed at the last data point for each year.

In accordance with numerous trading rule studies transaction costs are modedled into the
results. These have been set a $100 round-turn per futures contract traded in accordance
with comparable amounts in Lukac et a. (1988), Anderson (1997), Babcock (1989,
Bilson and Hseh (1987), Boothe and Longworth (1986), Lukac and Brorsen (1989),
Sweeney (1986) and Taylor (1993).

Zieg and Kaufman (1975) suggest that positions should be taken corresponding to each
trading sgnd generated by the trading rules. Consequently, the number of contracts taken
on each trading dgnd is one contract, dthough much larger postions may be
accumulated from successve buy or sdl dgnads. For each individud ggnd par, eg
B4:4, the long (short) postion generated by the sgnd is closed out by the firg
occurrence of S1:B1 respectively in accordance with Davis (1965). This exit drategy is
used because some of the rarer Sgnals, such as B8:S8, may not get the opposng sgnd
for that pair (ie S8:B8 respectively) and need some other podition exit requirement.

Given the amilarity between sgnds B1:S1 and the other trading rules, more than one
postion may be initisted a the same price due to the overlap of dgnds Similaly, if
sgnd Bl is acted upon, and another B1 sgnd is generated, then two pogtions will be
held. Subsequent postions will dso be taken and no limits on the podtion Sze have been
imposed for this smulation. The trading rules do not require the specification of a trade

® These values were selected as part of a broader doctoral thesis examining Point and Figure across
numerous futures markets and using common dollar values across different futures contracts.
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exit 9gnd as an opposing trade entry sgnd will cause termination of dl long (short)
positions and new short (long) postions to be taken. All postions are closed on the last
price of thefina day for each year.

VvV DATA AND RESULTS

Results are presented here for the S& P 500 futures contract between 1990 and 1998. The
S&P500 futures contract value is cdculated as 250 times the index, giving a dollar vaue
of $250 per ‘big point’. The spot contract, or nearest contract to expiry, has been used to
avoid liquidity problems that may be present in distant contracts The futures contract

price series were adjusted to remove any artificia profits/losses on contract expiration’.

This section is organised into sections discussing the trading rule profitability. It
discusses the average annua performance and the performance across trading rules. The
performance in contemporary index futures markets is then criticaly assessed againg the
earlier documented performance in Zieg and Kaufman (1975). It concludes by discussng
the implications for market efficiency.

" Contract Rollover is performed automatically via the ‘ Autoroll’ technique in the data extraction software
from Tick Data Inc. The spot contract is automatically ‘rolled’ into the next contract when volume in the
following contract exceeds the volume in the expiring contract. The price differential on rollover date is
removed by adjusting all subsequent prices by the differential amount to reflect how a trader would, for
example, roll an long position by selling the position in the expiring contract and simultaneously re-
opening the long position in the subsequent contract expiry. Ma et al. (1992), found that the S&PS00
futures were robust across rollover methods and the rollover method used here should not produce
significant impacts on the data examined.
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Table 1 provides a summary of the trading result annua averages by trading rule. A more
detailed st of results are provided in Appendix B outlining year-by-year performances of
each trading rule,



Table 1: Trading Rule Result Summary — Total Profitability

Srategy 3BR 4BR 5BR 3BR 4BR 5BR
$100PPB | $100PPB | $100PPB | $200PPB | $200PPB | $200PPB

B1:S1

\NumTrades 18,278 9,128 10,110 4,012 2,393 1,685
%Profitable' 43 43 40 41 43 43
Gross Profit || 1,463,200 | 1,393,772 | 1,248,537 | 588,800 825,888 630,724
Net Profit -364,600 480,972 237,537 187,600 586,588 462,224
IB2:S2

\NumTrades 8,433 5,509 6,168 2,286 1,494 1,067
%Profitable’ 42 41 38 38 41 40
Gross Profit 708,800 722,936 629,550 434,000 410,974 353,849
Net Profit -134,500 172,036 12,750 205,400 261,574 247,149
IB3:S3

NumTrades 2,201 891 908 504 144 79
%Profitable' 48 42 43 45 54 40
Gross Profit 331,800 177,873 192,062 83,200 101,349 35,775
Net Profit 111,700 88,773 101,262 32,800 86,949 27,875
B4:S4

\NumTrades 5,517 3,540 3,933 1,498 999 705
%Profitable’ 41 41 37 39 40 42
Gross Profit 381,800 454,561 328,651 180,200 262,537 265,011
Net Profit -169,900 100,561 -64,649 30,400 162,637 194,511
IB5:S5

\NumTrades 429 143 170 90 34 26
%Profitable’ 43 48 47 46 56 54
Gross Profit 18,400 37,148 43,925 14,800 23,000 16,800
Net Profit -24,500 22,848 26,925 5,800 19,600 14,200
B6:S6

\NumTrades 6 6 0 0 2 0
%Profitable’ 33 33 0 0 50 0
Gross Profit 100 -300 0 0 400 0
Net Profit -500 -900 0 0 200 0
IB7:S7

\NumTrades 49 24 22 19 5 2
%Profitable’ 52 54 27 58 40 0
Gross Profit 11,000 9,375 -3,025 5,200 8,350 -400
Net Profit 6,100 6,975 -5,225 3,300 7,850 -600
IB8:S8

\NumTrades 63 27 16 21 9 3
%Profitable' 46 45 50 48 66 67
Gross Profit -500 7,200 2,625 9,600 5,525 6,000
Net Profit -6,800 4,500 1,025 7,500 4,625 5,700
Totals

\NumTrades 34,977 19,302 21,355 8,477 5,124 3,566
%Profitable 43 42 39 40 42 42
Gross Profit || 2,914,600 |2,802,565* [2,442,325**( 1,315,800 (1,638,023**|1,307,759*
||Net Profit -583,100 872,365 |306,825** | 468,100 |1,125,623**| 951,159*

r ‘% Profitable’ results for all trades in that category

*t-test of average annual profit significant at 0.10 level

**t-test of average annual profit significant at 0.05 level

B1 | Double Top S1 | Double Bottom

B2 | Double Top With Rising Bottom S2 | Double Bottom With Declining Top

B3 | Breakout of Triple Top S3 | Breakout of Triple Bottom

B4 | Ascending Triple Top S4 | Descending Triple Bottom

B5 | Spread Triple Top S5 | Spread Triple Bottom

B6 | Upside Breakout Of Bullish Triangle S6 | Downside Breakout of Bearish Triangle

B7 | Upside Breakout Above Bullish ResistanceLine | S7 | Downside Breakout Below Bullish Support Line
B8 [ Upside Breakout Above Bearish ResistanceLine | S8 [ Downside Breakout Below Bearish Support Line




Table 1 provides a summary of trading peformance outlining the Number of Trades
(NumTrades) each trading rule undertook, the percentage of these trades that were
profitable before transaction costs (%oProfitable), the Gross Profit (dollar profit/loss
before any dlowance for transaction costs) and Net Profit adjusted for transaction costs is
caculated as[Gross Profit — (NumTrades x $100)].

As expected, signas B1:S1 produced the largest number of trades and the number of
trades for subsequent trading rules declined as entry/exit conditions became more
redrictive. One important methodological difference adopted in this peper, ie usng the
price that triggered the Point and Figure entry to be recorded rather than smply the
rounded vaue, has meant that Sgnd B6:S6 recorded very few trades. This result would
arguably be different had smply rounded vaues been used, but would have led to
sgnificant profit reporting inaccuracies.

All PPB and REV levds tested during the trading period produced postive net profits
except for the smdlest filtering leve tested, namely PPB = $100 and REV = 3. Although
these vaues produced postive Gross Profits of $2,914,600 the large number of
transactions (34,977) negated the economic value of such a strategy.

The highest net profit recorded during the test period was produced with PPB = $200 and
REV = 4. Mog trading rule variable sdlection represents some form of trade-off between
a large number of transactions with low average profit per trade (often failing to cover
transaction costs) and a lower number of transactions with higher average profit per trade
(often requiring greater funding cogts as larger unredised losses may need to be funded).
This baance between gross profitability ($1,638,023) and number of annua transactions
(5,124) produced superior net profitability ($1,125,623) during the test period for PPB =
$200 and REV = 4.

In accordance with Brock et a. (1992), a ¢-test was peaformed examining the differences
in the mean returns of the trading rules and the zero-expected return for the S&P futures
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contract® The net profits generated in the sSmulation were sgnificantly different from
zero for the following filtering levds (REV) and Points Per Box (PPB): PPB = $100 for
the REV vaues of 4 and 5, while PPB = $200 aso produced significant profits for REV

vauesof 4 and 5.

The popular vdue of REV = 3 faled to produce datidicdly dgnificant profits for either
PPB = $100 or PPB = $200. The reasons for this are not immediately apparent but may
dter with the use of higher PPB vaues While excessve trading and the resulting higher
transaction costs may explain these results with some trading rules, the Gross Profits (ie
before any dlowance for transaction codts) faled to produce ddidicdly sgnificant
results and does not produce any intuitively appesling reason for this result.

All PPB and REV vaues produced Gross Profits, but al with percentage of profitable
trades less than 50%, and with none producing profits on greater than 42% of trades. It
can be concluded that the average profit on successful trades were higher than the
average loss on the losing trades. This suggests tha the trading rules consdered were
able to mechanigticaly gpply the old traders adage of ‘letting profits run and cutting
losses short'.

Table 1 examined the average of rules B1...B8/S1...S8 across dl years but, as with many
averages, they may fal to provide sufficient informaion for meaningful conclusions to
be drawn. Table 2 outlines the performance of dl trading rules by year providing a

8 The r-statistic for the annual profitability was calculated as,
m- m
JS?IN+s?IN))

where i, and N, are the mean dollar return and the number of yearsin the test respectively and i and N are
the zero expected return and number or yearsin the test.
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sgnificantly different picture of the performance across different PPB and REV leves
reported in Table 1.



Table 2: Trading Rule Result Summary — Annual Totals For All Trading Rules

Strategy | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 1996 1997 1998 Totals
PPB = $100

REV =3

WumTrades| 1,213 | 976 | 719 | 635 845 969 2,765 11,719 | 15,136 34,977
%Profitabld 39 | 42 39 a1 40 44 41 43 a4 43
Gross Profit| 38,300 93,700 -8,600 | -41,500 | 3,800 | 94,700 | 234,700 | 1,036,500 | 1,463,000 | 2,914,600
INet Profit |-83,000|-3,900 | -80,500 (-105,000| -80,700 | -2,200 | -41,800 | -135400 | -50,600 | -583,100
PPB = $100

REV =4

WumTrades| 717 | 573 | 423 | 377 514 568 1,610 5,231 9,289 19,302
%Profitabldl 41 | 37 40 40 40 1 42 42 42 42

Gross Profit| 87,111 (114,871 1,162 |-19,550 [ 57,112 | 59,136 | 281,223 | 985,300 | 1,236,200 | 2,802,565

INet Profit | 15,411 57,571 -41,138[-57,250 | 5,712 | 2,336 | 120,223 | 462,200 307,300 872,365

PPB = $100

REV =5

NumTrades | 424 284 256 348 393 1,131 3,718 6,329 8,472 21,355
%Profitable] 39 29 41 38 38 41 43 39 38 39

Gross Profit| 81,175 |-20,387| 15,613 | 63,300 | 12,012 [223,537| 679,675 | 702,600 684,800 2,442,325

INet Profit | 38,775 (-48,787| -9,987 | 28,500 | -27,288 | 110,437 307,875 69,700 -162,400 306,825

PPB = $200

REV =3

WumTrades| 319 | 261 | 164 | 152 261 247 769 2,284 4,020 8,477
%Profitabld 33 | 36 33 43 43 36 43 43 40 40

Gross Profit|-61,600| 22,400 | -52,800( 3,400 | 31,600 |-19,400| 175,800 | 385,800 830,600 1,315,800

INet Profit |-93,500( -3,700 | -69,200 | -11,800 | 5,500 [-44,100( 98,900 157,400 428,600 468,100

PPB = $200

REV =4

WumTrades| 184 | 147 | 04 92 112 158 445 1,360 2,532 5,124
%Profitabldl 41 | 37 33 a4 51 1 47 a4 a1 42

Gross Profit| 35,412 | 77,150 | -2,537 | -4,813 | 84,425 | 41,637 | 346,949 | 458,000 | 601,800 1,638,023

INet Profit | 17,012 (62,450 | -11,937 | -14,013 | 73,225 | 25,837 | 302,449 | 322,000 348,600 1,125,623

PPB = $200

REV =5

\NumTrades | 116 100 69 52 85 105 290 967 1,782 3,566
%Profitable] 42 28 50 27 46 34 45 43 42 42

Gross Profit| 19,674 26,800 | 43,749 | -32,037 | 38,237 | 19,962 | 259,824 | 391,350 540,200 1,307,759

INet Profit | 8,074 (16,800 36,849 | -37,237 | 29,737 | 9,462 | 230,824 | 294,650 362,000 951,159

Totals
IWumTrades | 2,973 | 2,341 | 1,725 | 1,656 2,210 3,178 9,597 27,890 41,231 92,801
%Profitable] 39 38 39 40 41 41 42 42 41 41

Gross Profit|200,072[314,534( -3,413 | -31,200 (227,186**|419,572*|1,978,171**|3,959,550* *|5,356,600* *| 12,421,072

INet Profit |-97,228(80,434 |-175,913|-196,800| 6,186 |101,772(1,018,471**(1,170,550* |1,233,500* | 3,140,972

7 ‘% Profitable’ results for all trades in that category

*t-test of PPB, REV profit significant at 0.10 level **t-test of PPB, REV profit significant at 0.05 level

B1 | Double Top S1 | Double Bottom

B2 [ Double Top With Rising Bottom Double Bottom With Declining Top

B3 | Breakout of Triple Top Breakout of Triple Bottom

B4 | Ascending Triple Top Descending Triple Bottom

B5 | Spread Triple Top Spread Triple Bottom

B6 | Upside Breakout Of Bullish Triangle Downside Breakout of Bearish Triangle

B7 | Upside Breakout Above Bullish Resistance Line Downside Breakout Below Bullish Support Line
B8 | Upside Breakout Above Bearish Resistance Line Downside Breakout Below Bearish Support Line

BB AR B[




Table 2 reveds that the use of Point and Figure trading rules produced very mixed profits
when minor trends and lower voldility were observed in the early-mid 1990s though
higher profits in the latter part of the 1990s. Table 3 reveds the daily return and standard
deviation characteristics observed during the test period.

Table 3: Return and Volatility Characteristics of S&P 500 Futures

1990 | 1991 1992 1993 1994 | 1995 1996 1997 1998
Mean Daily Return %* | -0.05% | 0.09% | 0.01% | 0.03% |-0.01% | 0.10% | 0.06% 0.10% 0.09%
"Mean Daily StDev %* | 1.09% [ 0.92% | 0.63% | 0.55% [ 0.66% | 0.52% | 0.81% 1.25% 1.39%
"Mean Daily Return Pt' | -0.19 | 0.32 0.05 0.11 -0.05 | 055 0.37 0.78 0.86
"Mean Daily StDev Pt' 3.67 3.48 2.60 2.50 3.06 2.89 5.55 11.31 14.99

"Number of Trades 2973 | 2,341 | 1,725 1656 | 2,210 | 3,178 | 9,597 27,890 | 41,231
"Gross Profit 200,072| 314,534 -3,413 | -31,200 | 227,186|419,572| 1,978,171| 3,959,550/ 5,356,600
"Net Profit -97,228| 80,434 (-175,913)-196,800| 6,186 |101,772(1,018,471(1,170,550 1,233,500"

* Daily Returnsand Standard Deviations measured as percentage changes

T Daily Returns and Standard Deviations measured in points

Once the higher volatlity was obsaved in the late 1990s subgantid profits were
produced by the trading rules gpplied with Gross Profits in excess of $1,000,000 being
reported. Had it not been for the last three years of the sample data, the profitability of
Point and Figure in contemporary stock index futures market would have been
questionable for practitioners and within academic expectations of market efficiency.

To explan the potentid for volaility and returns to explan the dradic shifts in
profitability across time, various smple regressons were conducted on the data in Table
3 to determine the impact of volaility and returns on Point and Figure profitability.
Returns, r, were measured by two methods. These were the daily percentage returns, ie ro;
= (P, — P.;)/P; and the daly change in point vaue ie r = P, — P,;. The voldility,
measured by the standard deviation, was dso measured for o, and r. These values were
then considered across time for various performance data such as Gross and Net Profits
and the number of trades sgnaled in the smulation.
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The reallts of the regresson andyss produced some highly dgnificant vaues of
Pearson’'s R? during the sample period where the independent and dependent varigbles
are shown respectively for each row. The results are shown in Table 4 below.

Table 4: Regression Results Indicating Contribution to Profitability

Regression Variables R | R"2
StDev » v NumTrades 1.00 | 0.99
StDev r v Gross Profit 0.99 | 0.98
NumTrades v Gross Profit 0.99 | 0.98
StDev r v Net Profit 0.88 | 0.78
NumTrades v Net Profit 0.87 | 0.76
Mean Daily Return » v Gross Profit | 0.83 | 0.69
StDev r,, v NumTrades 0.82 | 0.68
Net Profit v Buy-And-Hold 0.82 | 0.67
Mean Daily Return » v Net Profit 0.81 | 0.66
StDev r,, v Gross Profit 0.81 | 0.66
Mean Daily Return » v NumTrades | 0.81 | 0.65
StDev r., v Net Profit 0.71 |1 0.50
Mean Daily Return r., v Net Profit 0.57 | 0.33
IMeen Daily Return ., v Gross Profit| 0.52 | 0.27
||Mean Daily Return r,, v NumTrades| 0.48 | 0.23

Table 4 cdearly shows some of the very srong determinants of profitability of Point and
Figure trading rules during the test period. The higher the sandard deviation of smple
point vaue returns, the higher the number of trades undertaken by the trading rules
generating an R? of 0.99. This trandated in higher gross profits producing an R of 0.98
where profitability was not diminished by transaction cods. From these results it may be
assumed that the increase in volatility triggered more trades, and that these trades
generdly produced postive gross profits.

The highest vaue corresponding to an increese in Net Profitability, where an alowance
for transaction costs has been deducted, appears due to the higher smple point vaue
volaility producing an R? of 0.78. Smilarly, the correlation between point volatility and
net profits aso appears to have arisen from the increased number of trades triggered by
the higher voldtility and an implied positive skewness profit result.



27

So it gppears that the greatest profitability has arisen through the higher volaility on the
smple number of points, rather than percentage volaility. This is hardly surprisng given
that speculators will not profit from percentage gans per se, but from the totd dollar
vaue of the change in the S& P500 Index futures contract.

This of course raises questions about the future profitability of Point and Figure trading
rules as the S&P rises to higher leves in the future. The tables above would, a first
glance, suggest tha profitability should increese as the S&P rises The increase in
profitability may well be offset by higher transaction costs as the execution of market
orders occur at larger bid/ask spreads accompanying the risein S& P vaue.

In accordance with numerous trading rule studies, the results are compared with a Buy-
And-Hold control.® The Net Profit results are shown in Table 5 compared with the Buy-

And-Hold contral.

Table 5: Trading Rule Net Profits and Buy-And-Hold Performance

\Result/Yr 1990 | 1991 | 1992 1993 | 1994 | 1995 1996 1997 1998
\Buy-And-Hold| -46.90 | 80.35 | 13.75 | 28.05 |-12.95|138.90| 94.70 196.20 | 216.60
\Net Profit -97,228180,434]-175,913|-196,800| 6,186 |101,772]1,018,471]1,170,550] 1,233,500

Table 5 reveds the peformance of a ample Buy-And-Hold srategy in S&P500 futures
measured in points to provide some indication of any upward/downward price bias during
the test period. Of course, the Buy-And-Hold control for futures will be different than the

underlying index due to presence of spot/next contract differentias at expiry/rollover
dates. Table 4 indicated that the reationship between the Buy-And-Hold and trading rule
net profitability was positive but relatively week with an R? of 0.67 during the test period.

As the trading rules adopted dlow more than one futures contract to be acquired it
becomes difficult to redly compare the holding of a single futures contract agangt a
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multiple postion trading drategy. Consequently only limited informaion can be drawn
from Table 5 which has been incuded to show that some form of postive drift was
present in the futures contract. The contribution of the drift shown by a smple Buy-And-
Hold drategy did not correlate as strongly as other messures with the profitability of

Point and Figure rules.

In the context of market efficiency, the results would present a mixed view of the
peformance of Point and Figure during the test period. Peterson and Leuthold (1982)
suggested that a z-test should be conducted on the reported net profit results againgt the
zero-expected excess return benchmark of EMH. Using a ttest, the results rejected EMH
a the 0.05 level for PPB =$200, REV = 4 and PPB =$200, REV = 5 during the test
period. In contrast though, it should be noted that the dusive ‘consgtent excess returns
have remained just that as even those parameters regecting EMH did produce losses in

Some years.

It should aso be noted that the observed profitability in the latter years of the test does
rase some doubt as to how well the EMH was able to describe the S& P futures contract
during the test period. The presumed popularity of Point and Figure chating given its
prominence in professond maket andyss software would suggest that some market
paticipants may have derived profits from futures trading despite EMH’'s theoretica
predictions of zero-expected returns.

With respect to the reported profitability in Davis (1965) evidence was presented
showing the above trading rules had the percentage of profitable trades generdly over
80% for dl trading rules/chart patterns — a primary motivating factor for this research.
Such high levels of profitable trade percentages were not reflected in this study where the
percentage of profitable trades were dmost exclusively less than 50%.

® Although it should be noted that Peterson and L euthold (1982), regarded the Buy-And-Hold as useful as a
Sdl-And-Hold strategy under the assumption that futures markets price series largely reflect a drift-less
random walk.
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Some possible reasons for this divergence may include:

(i) Although such high levels of sgnd rdiability were present in equity markets
for individua gtocks, this was not reflected when the broader index was
examined where the combined effects of individua gock movements
produced a more random data set with fewer predictable dements detectable
by the trading rules,

(i) The market has become more randonvefficient since the origind Davis study
was performed and/or

(i)  Differences in the rule specification as the mathematicd description of the

research was not provided, merely the patterns and the results.

No clear answer emerges as to the reasons for such differences. This paper merely sought
to test the trading rules in a contemporary dataset in an efficient market framework.

VI CONCLUSION

This sudy has tested the plaughility of trading rules usng specific buy/sdl sgnds
accompanying Point and Figure charting, clamed to be one of the oldest practitioner
techniques with origins in the 19" century. The trading rules, in contrast with other
popular ‘chart patterns, provided a replicable trading rule methodology and were applied
to the S& P 500 futures contracts traded between 1990 and 1998.

The results found that profits were available to speculators on the S&P 500 futures
contract in contrast to the zero-expected excess returns available to speculators under the
efficdent market hypothess (EMH). This study, as with trading rule studies generdly,
was unable to rgect EMH in its strictest sense as profits were not consistently avaladle
to the speculator. This is because loss generating years were reported - profits were only
available on aggregate.

Most of the profits appear to have derived from he rdaivey high volaility levels on a
per-point basis rather than a percentage basis, producing an R close to one between S&P
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500 futures point volatlity and trading rule profits. During years when voldility was low,
profit results were mixed, dthough the higher daly volatility observed in the late 1990s
meant that large profits were available to speculators using Point and Figure trading rules.



Appendix A — Numerical Point and Figure Example

This gppendix provides anumerica example for the modification of data using the

gructure of Point and Figure charting. Assume that we set the values of the Points Per

Box (PPB) = $1.00 per box and the Reversd Size (REV) = 3. Given the following

hypothetica price datain Pand A-A (reading left to right) set the datais transformed by
the following steps.

Panel A-A: Hypothetical Data Set for Point and Figure Chart
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100

101

102

101

99

98

97

98

99

100

99

100

101

102

101

100

101

99

100

99

Step 1: Ensure that the first data point (100) can be divided equdly, ie with no remainder,
by the value st for PPB. As $100/$1 produces no remainder, $100 is used as the starting
value. Had thefirst vaue equadled $100.25, data would have continued to be read until a

remainder of zero was produced.

Step 2: At thispoint it is unknown whether the datais rising or faling and so no entry is

made on the Point and Figure chart until avaue of thefirg data point plus'minus the

REV leve is established, that is Price = $100 + $3. Datais read until the price $97 is
input. At this point the first entry on the Point and Figure chart can be entered as shown

in Figure A-1.

Figure A-1: Point and Figure Example Part 1.

Step 3: Having established the initid direction, data continues to be read until either a

Price

$102

$101

$100

$99

$98

$97

C|o|0|C

$96

price of $96 isread, causng an ‘O’ to be recorded at $96, or the price of the local minima
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plus REV times PPB isread, that is $97 + (3 x $1). Asaprice of $100 is encountered
before $96, the Point and Figure chart now gppears asin Figure A-2.

Figure A-2: Point and Figure Example Part 2.

Price
$102
$101
$100
$99
$98
$97
$96

alisllel

C|o|0|C

As prices are now rising and the last entry recorded was $100, data continues to be read
until either aprice of $101 isread, causing an ‘X’ to be recorded a $101, or the price of
the loca maxima minus REV times PPB isreed, that is $100 - (3 x $1). Asaprice of
$101 is encountered before $97, the Point and Figure chart now appears asin Figure A-3.

Figure A-3: Point and Figure Example Part 3.

Price
$102
$101
$100
$99
$98
$97
$96

slislisllsl

o|o|0|0

Similarly, aprice of either $102 or $98 will trigger the next entry. Asthe following price
read is $102, the Point and Figure chart now appears as sown in Figure A-4.

Figure A-4: Point and Figure Example Part 4.

Price
$102
$101
$100
$99
$98
$97
$96

slislislisllel

oC|0|0
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Now that the local maximais $102, data continues to be read until either $103 or $99is
read. Asthe next sgnificant price, according to the values used for PPB and REV, to be
read is $99, the fina Point and Figure chart now appears as shown in Figure A-5.

Figure A-5: Point and Figure Example Part 5.

Price
$102
$101
$100

$99
$98
$97
$96

slislislisllel
=][=][e)

O|0|0|0

Asadl datais now exhaugted, the find Point and Figure chart is shown in Figure A-5.
Datasize is dramaticaly reduced from 20 origina data points down to 3 points. Point and
Figure charting totdly digoenses with time on the x-axis and time datais totaly lost in the
filtration process. Therefore it does not record how long it took for an entry to be made,

but merely the movementsin price.

The mathematical description of Point and Figure used in this paper draws extensively on
the Modulus operation, that isdividing x by y and reporting the remainder. As securities
rarely trade exclusvely a even dollar amounts, the modulus operation is used to detect
when the price read is evenly divisble by PPB so that the software detects when entries
are to be made or not. When using PPB = $1, this effect is not as apparent as avaue of
PPB = $3. In this example The first recorded price would have been $99, ie MOD (Price,
PPB) being MOD ($99, $3) producing aremainder of zero, and no further entries would
have occurred.



Appendix B — Specification of Rules in Boolean Logic Structure

This section outlines the specification of the trading rules per the structure of Boolean
Logic where conditions evauate as either True or Fase. They generdly take the form of
an ‘IF...THEN...ELSE datement where IF x evauates as true, THEN conduct operation
y. If condition x evauates as Fase, the ‘Elsg Statement requires that operation z should
be conducted.

The conditional statements aso require the data filtered according to the Point and Figure

methodology be thought of as exiging in an 2-dimensond aray. This is demondrated in
Figure B-1 asfollows.

Figure B-1: Example of Array Elements For Double Top Formation
[PPB =31, REV = 3]

Price Signal
102 X | O BUY
101 X X
100 X 0O | X
99 X 0O | X
98 [0)
Array Element | |-2] | [-1] | [0]
Move Size (H-L) 3 3 4

Fgure B-1 shows how the data can be interpreted with some consistency when gpplying
the trading rules accompanying Point and Figure. The data in the current move is held in
aray eement [0], while the previous movement is recorded in array dement [-1] etc. The
gze of each movement is conddered to be the highest price in array dement » minus the
lowest price in aray dement n. Therefore, array eement [-2] has a value of 3 as does
element [-1] etc.

All conditiond datements described below take a Boolean form separated by curly
brackets for each part of the condition. The form adopted in this rule description is then;
IF {abc = True} THEN {undertake action xyz}
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If condition ‘abc’ returns fase, the next datum is read until the condition returns true and
dther atradeisinitiated or liquidated.

All orders are treated as ‘stop-loss orders, meaning that they are executed at market. In
this smulation the price a which the trade occurs is the actua price a which the Point
and Figure entry was generated. Consequently, some trades will occur at twentieth’'s of
one point if that was the value that caused the Point and Figure entry to be recorded. See
Footnote 3 for more explanation of this point.

B1: Double Top S1: Double Bottom

U BUY

X
X
X

el e
=) (=)[=)

il talls
=)=} =}

QlRICIe

U SELL

BuySgd - BL | IF{Price= High[-2] + (PPB)}
THEN

{Buy High[-2] + (PPB) Stop;}
SdiSgd - SL | IF{Price= Low[-2] - (PPB)}
THEN

{Sdl Low[-2] - (PPB) Stop;}

B2: Double Top With S2: Double Bottom With
Risng Bottom Dedlining Top
X |0 BUY X
X X X0 [X
01X ]|0(X X|10|X ][O
0 X]0[X 01X]0
0]X |0 o [0)
0 O |U SELL

BuySgd —B2 | IF{(low[-1] > low[-3]) AND (Price = High[-2] + (PPB))}
THEN
{Buy High(-2]) + (PPB) Stop;}

SdlSgd —S2 | IF{(high-1] < high[-3]) AND (Price = Low[-2] - (PPB))}
THEN
{ Sl Low[-2] - (PPB) Stop;}
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B3: Breakout of S3: Breakout of
Triple Top Triple Bottom
X |0 BUY X X
X X X O|X]|]0|X [O
X|O|X]|]O[X O|X]0|X [O
X|O|X|0]|X O O (0]
(0] (0] O |U SELL
Buy Sgnd — B3 IF{(high[-4] = high[-2]) AND (Price = High[-2] + (PPB))}

THEN
{Buy High[-2] + (PPB) Stop;}

Sl Sgnd — S3 IF{(low[-4] = low[-2]) AND (Price=Low-2] - (PPB))}
THEN
{Sdl Low[-2] - (PPB) Stop;}
B4: Ascending Triple SA: Descending Triple
Top Bottom
X [0 BUY X
X [0 |X 01X]|0(X
X X110 (X ol1X|Oo[X]|O
X|0[X|O [0) 0]X |0
X[0]X 0] [0)
[0 0 | U SELL
Buy Sgnd — B4 IF {(low[-1] > low[-3]) AND (high[-2] > high[-4]) AND
(Price=High[-2] + (PPB))}
THEN
{Buy High[-2] + (PPB) Stop;}
Al Sgnd — A IF {(high[-1] < high[-3]) AND (low[-2] < low[-4]) AND
(Price=Lowl[-2] - (PPB))}
THEN
{Sdl Low[-2] - (PPB) Stop;}
B5: Spread Triple Top S5: Spread Triple Bottom
X |U BUY X X X
X X X X|10|X [0 |X |O
X [0[X]|0]X X 0O|1X]|0[X[O0]|X]|O
X 10| X[O0[X]0]|X O|X|Oo|X [0 [0)
O[X]|O0|X[O]X [0) (0] [0)
(0] 0] [0 0 |U SELL




Buy Sgnd —B5 IF {(high[-6] = high[-4]) AND (high[-4] > high[-2])}
THEN
{Buy High[-4] + (PPB) Stop;}
Sl Sgnd — S5 IF {(low[-6] = low[-4]) AND (low[-4] < low[-2])}
THEN
{<l Lowl[-4] - (PPB) Stop;}
B6: Upside Breakout S6: Downside Breakout
Of Bullish Triangle of Bearish Triangle
X
X O[X |0
X |O X |0 BUY O|X]|0
X |0 X X O [0)
X |O0|X|0]|X (0]
X|O|X|0O]|X [0)
X |O|X|O 0O |X
X [0 ]|X 0O|X |0
X X |0 0O|X |0 [X
X |0 |X O[X]O0[X |O
X [0 |X 0O|X |0 [X [O
[0) 0O|X |0 [0)
O (X O |0 SELL
[0)
Buy Sgnd — B6 IF {(high[-1]-low[-1] = (3*PPB)) AND (high[-2]-low[-2] =

(5*PPB)) AND (high[-3]-low[-3] = (7*PPB)) AND (high[-
4]-low[-4] >= (9*PPB))}

THEN

{Buy High[-2] + (PPB) Stop;}

Sl Sgnd — S6 IF {(high[-1]-low[-1] = (3*PPB)) AND (high[-2]-low[-2] =
(5*PPB)) AND (high[-3]-low[-3] = (7*PPB)) AND (high[-
4]-low[-4] >= (9*PPB))}

THEN
{l Lowl[-2] - (PPB) Stop;}
B7: Upside Bregkout Above S7. Downside Breakout Below
Bullish Resstance Line Bullish Support Line
X |0 BUY
X
X X
X X X|0
X X X|O0[X]|O
X[O[X X X|O0[X]|O
[0) X X|10[X X0 X[O [0)
0] X[(O0]X]|O X[0]X O [0 SELL
01X X0 X o|X]|0
0| X|O0[X]|O 0] X
01 X]|O0|X [0)
o o
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Buy Sgnd — B7 IF{(high[-2] = (high[-4] + (2*PPB))) AND high[-4] =
(high-6] + (2*PPB))}
THEN
{Buy Highest(High,2) + (PPB*4) Stop;}

Sl Sgnd — S7 IF {(low[-2] = (low[-4] + (2*PPB))) AND (low[-4] = (low[-

6] + (2*PPB)))}
THEN
{Sl ("S7")Lowest(Low,2) - (PPB) Stop;}

B8: Upside Breskout Above

S8: Downside Breakout Below

Bearish Resistance Line Bearish Support Line

X
X
X

el

elialts

=)=} (=}
elialts

U _BUY

=] (=] (=] (=] [=)

=)[=][e] =]}

o][=] (=] (=] [
el

o]} (=] (e} [
leltdlls

it allel

o]} (=]} (=)

=] (=]} [} (=] [=][e)

U SELL

Buy Sgnd — B8

IF{(high[-1] = (high[-3] - (2*PPB))) AND (high[-2] =
(high[-4] - (2*PPB))) AND (high[-3] = (high[-5] - (2* PPB)))
AND (high[-4] = (high[-6] - (2*PPB)))}

THEN

{ Buy Highest(high,2) + PPB Stop;}

Sdl Sgnd — 8

IF {(Iow[-2] = (Iow[-4] - (2*PPB))) AND (Iow[-4] = (low[-

6] - (2*PPB)))}
THEN
{Sdl Lowest(low,2) - (PPB*4) Stop;}
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Appendix C — Detailed Trading Rule Results

PPB = $100: REV =3

39

||Strategy 1990 | 1991 | 1992 1993 1994 1995 1996 1997 1998 Totals
B1:S1

\NumTrades 589 478 356 305 403 469 1306 7186 7186 18,278
%Profitable 40 39 38 42 40 44 41 43 44 43
Gross Profit | 36,000 | 12,200 | 4,900 | -3,700 24,300 | 28,300 ( 118,700 501,400 | 741,100 | 1,463,200
\Net Profit -22,9001-35,600/-30,700| -34,200 | -16,000 |-18,600( -11,900 | -217,200| 22,500 [ -364,600
B2:S2

\INumTrades 335 257 183 163 233 262 766 2334 3900 8,433
%Profitable 38 46 40 38 42 46 41 415 43 42
Gross Profit | 17,200 | 47,800 | -7,600 | -29,400 | -21,100 | 47,200 64,100 264,500 | 326,100 | 708,800
\Net Profit -16,300| 22,100 |-25,900| -45,700 | -44,400 | 21,000 | -12,500 31,100 -63,900 | -134,500
B3:S3

\INumTrades 71 63 59 47 40 46 153 528 1194 2,201
% Profitable 44 52 37 49 40 43 43 56 47 48
Gross Profit | 7,800 | 28,600 |-21,800| -1,800 -5,800 | 10,600 21,500 92,900 | 199,800 | 331,800
\Net Profit 700 | 22,300 |-27,700| -6,500 -9,800 | 6,000 6,200 40,100 80,400 | 111,700
B4:S4

\INumTrades 203 168 108 112 153 179 490 1531 2573 5,517
%Profitable 39 39 40 38 37 41 40 41 41 41
Gross Profit | 21,200 | 6,400 | 15,500 | -12,900 -500 11,200 25,200 153,300 | 162,400 | 381,800
\Net Profit 900 (-10,400| 4,700 | -24,100 | -15,800 | -6,700 | -23,800 200 -94,900 | -169,900
B5:S5

\INumTrades 14 10 11 6 13 8 34 106 227 429

% Profitable 21 30 45 33 46 13 35 47 46 43
Gross Profit |-37,200| -1,300 | 1,700 500 5,800 -4,100 2,000 23,900 27,100 18,400
INet Profit -38,600| -2,300 | 600 -100 4,500 -4,900 -1,400 13,300 4,400 -24,500
B6:S6

\INumTrades 0 0 0 0 0 0 2 3 1 6
%Profitable 0 0 0 0 0 0 50 0 100 33
Gross Profit 0 0 0 0 0 0 -100 -1,500 1,700 100
\Net Profit 0 0 0 0 0 0 -300 -1,800 1,600 -500
B7:S7

\INumTrades 0 0 2 1 1 2 6 14 23 49
%Profitable 0 0 0 0 0 100 50 50 58 52
Gross Profit 0 0 -1,300 | -500 -200 500 3,400 2,200 6,900 11,000
\Net Profit 0 0 -1,500 | -600 -300 300 2,800 800 4,600 6,100
B8:S8

\INumTrades 1 0 0 1 2 3 7 17 32 63
%Profitable 0 0 0 100 50 67 43 47 44 46
Gross Profit | -6,700 0 0 6,300 1,300 1,000 -100 -200 -2,100 -500
\Net Profit -6,800 0 0 6,200 1,100 700 -800 -1,900 -5,300 -6,800
Totals

\INumTrades 1,213 976 719 635 845 969 2,765 11,719 15,136 34,977
%Profitable 39 42 39 41 40 44 41 43 44 43
Gross Profit | 38,300 | 93,700 | -8,600 | -41,500 3,800 | 94,700 | 234,700 |1,036,500] 1,463,000| 2,914,600
\Net Profit -83000| -3900 | -80500 | -105000 | -80700 | -2200 -41800 -135400 | -50600 | -583,100




PPB = $100: REV =4

40

(\Strategy 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998 | Totals
B1:S1

\NumTrades 347 282 203 185 246 267 742 2,473 4,383 9,128
%Profitable 41 39 41 41 40 41 43 43 43 43
Gross Profit | 40,737 | 48,987 | 7,937 | -1,125 | 31,062 | 27,212 | 137,037 | 462,425 | 639,500 (1,393,772
\Net Profit 6,037 | 20,787 |-12,363( -19,625 | 6,462 512 | 62,837 | 215,125 | 201,200 | 480,972
B2:S2

\Num Trades 216 161 128 113 156 180 482 1,540 2,533 5,509
% Profitable 38 34 38 40 39 42 41 42 41 41
Gross Profit | 23,662 | 27,462 | -4,187 | -11,050 | 12,975 | 17,062 | 93,562 | 287,450 | 276,000 | 722,936
\Net Profit 2,062 | 11,362 |-16,987( -22,350 | -2,625 | -938 [ 45,362 [ 133,450 [ 22,700 | 172,036
B3:S3

\NumTrades 19 22 15 11 16 11 35 199 563 891

% Profitable 42 45 33 36 50 45 37 41 43 42
Gross Profit | -700 | 7,612 | 912 962 3,600 | 1,350 | 5,562 | 45,375 | 113,200 | 177,873
Net Profit -2,600 | 5412 | -588 -138 2,000 250 2,062 | 25475 | 56,900 | 88,773
B4:S4

\NumTrades 130 105 75 67 94 106 302 993 1,668 3,540
%Profitable 42 38 40 37 40 40 40 42 40 41
Gross Profit | 22,912 | 31,937 | -3,300 | -7,487 | 10,350 | 11,762 | 44,612 | 172,175 | 171,600 | 454,561
\Net Profit 9,912 | 21,437 |-10,800( -14,187 950 1,162 | 14,412 | 72,875 4,800 100,561
B5:S5

\NumTrades 5 1 2 1 1 1 11 17 104 143
%Profitable 80 0 50 0 0 0 45 49 49 48
Gross Profit 500 -252 | -200 -850 -850 375 -75 14,400 | 24,100 | 37,148
Net Profit 0 -352 | -400 -950 -950 275 -1,175 | 12,700 | 13,700 | 22,848
B6:S6

\NumTrades 0 0 0 0 0 0 0 1 5 6
%Profitable 0 0 0 0 0 0 0 0 40 33
Gross Profit 0 0 0 0 0 0 0 -500 200 -300
\Net Profit 0 0 0 0 0 0 0 -600 -300 -900
B7:S7

\NumTrades 0 2 0 0 1 2 1 3 15 24

% Profitable 0 0 0 0 0 50 0 33 73 54
Gross Profit 0 -875 0 0 -25 1,625 | -900 -350 9,900 9,375
\Net Profit 0 -1,075 0 0 -125 1,425 | -1,000 -650 8,400 6,975
B8:S8

\NumTrades 0 0 0 0 0 1 3 5 18 27

% Profitable 0 0 0 0 0 0 67 60 39 45
Gross Profit 0 0 0 0 0 -250 1,425 4,325 1,700 7,200
Net Profit 0 0 0 0 0 -350 1,125 3,825 -100 4,500
Totals

\NumTrades 717 573 423 377 514 568 1,610 5,231 9,289 19,302
%Profitable 41 37 40 40 40 41 42 42 42 42
Gross Profit | 87,111 (114,871 1,162 | -19,550 | 57,112 | 59,136 | 281,223 985,300 | 1,236,200 | 2,802,565
\Net Profit 15,411 | 57,571 |-41,138| -57,250 | 5,712 | 2,336 |120,223| 462,200 | 307,300 | 872,365




PPB = $100: REV =5

(\Strategy 1990 | 1991 | 1992 | 1993 1994 | 1995 | 1996 | 1997 1998 | Totals
B1:S1
\NumTrades 208 138 126 169 189 529 1,724 2,999 4,028 10,110
%Profitable 38 31 43 38 39 41 43 40 39 40
Gross Profit | 20,600 | -9,537 | 10,750 | 28,100 | 10,462 |112,687| 331,275 412,400 | 331,800 |1,248,537
\Net Profit -200 |-23,337] -1,850 | 11,200 | -8,438 | 59,787 | 158,875| 112,500 | -71,000 | 237,537
B2:S2
\Num Trades 124 87 78 109 126 351 1,117 1,799 2,377 6,168
% Profitable 40 25 38 36 37 40 42 38 37 38
Gross Profit | 28,125 (-11,612| -1,675 | 21,075 | 3,862 | 74,475 | 207,000 124,400 | 183,900 | 629,550
\Net Profit 15,725 -20,312| -9,475 | 10,175 | -8,738 | 39,375 ] 95,300 | -55,500 | -53,800 | 12,750
B3:S3
\NumTrades 15 7 4 8 6 15 125 302 426 908
%Profitable 40 57 75 50 50 40 49 48 38 43
Gross Profit | 10,225 | 2,362 | 4,050 400 -575 4,600 | 52,500 | 96,000 | 22,500 | 192,062
\Net Profit 8,725 | 1,662 | 3,650 -400 -1,175 | 3,100 | 40,000 | 65,800 | -20,100 | 101,262
B4:S4
\NumTrades 74 50 48 61 71 230 705 1,159 1,535 3,933
%Profitable 42 26 38 39 35 40 42 35 37 37
Gross Profit | 22,725 | -1,900 | 2,488 | 14,675 | -1,487 | 31,275 | 87,275| 51,700 | 121,900 | 328,651
INet Profit 15,325 | -6,900 | -2,312 | 8,575 -8,587 | 8,275 | 16,775 | -64,200 | -31,600 | -64,649
B5:S5
\NumTrades 2 2 0 1 0 5 16 56 88 170
%Profitable 0 50 0 0 0 40 44 50 47 47
Gross Profit | -850 300 0 -950 0 325 4,000 | 17,100 | 24,000 | 43,925
Net Profit -1,050 | 100 0 -1,050 0 -175 2,400 | 11,500 | 15,200 | 26,925
B6:S6
\NumTrades 0 0 0 0 0 0 0 0 0 0
%Profitable 0 0 0 0 0 0 0 0 0 0
Gross Profit 0 0 0 0 0 0 0 0 0 0
\Net Profit 0 0 0 0 0 0 0 0 0 0
B7:S7
\NumTrades 1 0 0 0 1 0 1 8 11 22
% Profitable 100 0 0 0 0 0 0 25 27 27
Gross Profit 350 0 0 0 -250 0 -1,025 | -1,800 -300 -3,025
\Net Profit 250 0 0 0 -350 0 -1,125 | -2,600 -1,400 -5,225
B8:S8
\NumTrades 0 0 0 0 0 1 2 6 7 16
%Profitable 0 0 0 0 0 100 0 67 43 50
Gross Profit 0 0 0 0 0 175 -1,350 [ 2,800 1,000 2,625
\Net Profit 0 0 0 0 0 75 -1,550 [ 2,200 300 1,025
Totals
\NumTrades 424 284 256 348 393 1,131 | 3,718 6,329 8,472 21,355
%Profitable 39 29 41 38 38 41 43 39 38 39
Gross Profit | 81,175 |-20,387| 15,613 | 63,300 | 12,012 |223,537| 679,675 702,600 | 684,800 |2,442,325
INet Profit 38,775 [-48,787| -9,987 | 28,500 | -27,288 | 110,437| 307,875 69,700 | -162,400 | 306,825




PPB = $200: REV =3
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(\Strategy 1990 | 1991 | 1992 | 1993 1994 | 1995 | 1996 | 1997 1998 | Totals
B1:S1
\NumTrades 163 130 86 78 133 118 342 1,069 1,893 4,012
%Profitable 33 38 31 45 43 37 43 43 41 41
Gross Profit |-22,000| 18,000 |-31,400 0 23,200 | -7,800 | 82,200 [ 191,800 | 334,800 | 588,800
\Net Profit -38,300| 5,000 [-40,000| -7,800 9,900 |[-19,600| 48,000 | 84,900 | 145,500 | 187,600
B2:S2
\NumTrades 80 70 39 40 67 70 196 646 1,078 2,286
% Profitable 34 33 31 40 42 31 41 42 37 38
Gross Profit |-17,600( 1,400 |-12,200( 1,400 7,200 |(-12,400| 50,800 | 88,600 | 326,800 | 434,000
\Net Profit -25,600| -5,600 |-16,100| -2,600 500 |-19,400| 31,200 | 24,000 | 219,000 | 205,400
B3:S3
\NumTrades 18 17 13 7 15 18 45 122 249 504
%Profitable 22 18 38 43 47 50 47 52 44 45
Gross Profit | -2,200 |-11,000| -5,000 600 -1,200 | 6,200 | 7,600 [ 38,200 [ 50,000 | 83,200
\Net Profit -4,000 (-12,700| -6,300 | -100 -2,700 | 4,400 | 3,100 [ 26,000 [ 25,100 | 32,800
B4:S4
\NumTrades 56 42 22 25 43 38 125 417 730 1,498
%Profitable 32 40 41 40 42 37 42 41 37 39
Gross Profit |-20,600| 13,800 | -1,400 | 2,800 800 -1,600 | 30,400 | 70,800 | 85,200 | 180,200
INet Profit -26,200| 9,600 | -3,600 300 -3,500 | -5400 | 17,900 | 29,100 | 12,200 | 30,400
B5:S5
\NumTrades 1 3 3 2 1 1 7 19 53 90
%Profitable 100 0 33 50 100 0 57 37 49 46
Gross Profit 200 | -2,600 | -2,400 | -1,400 1,800 |-1,000| 1,000 | -8,200 | 27,400 14,800
Net Profit 100 | -2,900 | -2,700 | -1,600 1,700 | -1,100 | 300 -10,100 | 22,100 5,800
B6:S6
\NumTrades 0 0 0 0 0 0 0 0 0 0
%Profitable 0 0 0 0 0 0 0 0 0 0
Gross Profit 0 0 0 0 0 0 0 0 0 0
\Net Profit 0 0 0 0 0 0 0 0 0 0
B7:S7
\NumTrades 0 1 1 0 2 1 2 4 8 19
% Profitable 0 100 0 0 50 0 100 50 63 58
Gross Profit 0 1,400 | -400 0 -200 | -1,000 [ 2,800 -600 3,200 5,200
\Net Profit 0 1,300 | -500 0 -400 |-1,100 | 2,600 | -1,000 2,400 3,300
B8:S8
\NumTrades 1 1 0 0 0 1 2 7 9 21
%Profitable 100 100 0 0 0 0 50 44 44 48
Gross Profit 600 | 1,400 0 0 0 -1,800 | 1,000 5,200 3,200 9,600
\Net Profit 500 | 1,300 0 0 0 -1,900 [ 800 4,500 2,300 7,500
Totals
\NumTrades 319 261 164 152 261 247 769 2,284 4,020 8,477
%Profitable 33 36 33 43 43 36 43 43 40 40
Gross Profit |-61,600| 22,400 |-52,800| 3,400 | 31,600 |-19,400( 175,800( 385,800 [ 830,600 |1,315,800
INet Profit -93500 | -3700 | -69200 | -11800 5500 |-44100| 98900 | 157400 | 428600 | 468,100




PPB = $200: REV =4
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(\Strategy 1990 | 1991 | 1992 | 1993 1994 | 1995 | 1996 | 1997 1998 | Totals
B1:S1

INumTrades 93 73 50 40 55 76 194 622 1,190 2,393
%Profitable 41 36 32 45 53 42 48 45 42 43
Gross Profit | 18,925 | 33,100 | -5,862 | -5,375 | 43,125 | 14,800 | 175,650| 244,525 | 307,000 | 825,888
\Net Profit 9,625 | 25,800 [-10,862| -9,375 | 37,625 | 7,200 |156,250| 182,325 | 188,000 | 586,588
B2:S2

INumTrades 52 42 27 19 32 46 124 427 725 1,494
%Profitable 40 36 30 42 53 37 46 42 39 41
Gross Profit | 7,400 | 23,325 | -3,387 912 29,075 | 11,387 | 90,412 | 116,250 | 135,600 | 410,974
\Net Profit 2,200 | 19,125 | -6,087 | -988 25,875 | 6,787 | 78,012 | 73,550 63,100 | 261,574
B3:S3

INumTrades 7 1 3 3 2 2 9 23 (e} 144

% Profitable 43 100 67 67 50 50 56 74 48 54
Gross Profit | 4,087 | 2,550 | 5,687 500 -700 -475 | 22,900 [ 23,400 43,400 | 101,349
INet Profit 3,387 | 2,450 | 5,387 200 -900 -675 | 22,000 ( 21,100 34,000 86,949
B4:S4

INumTrades 31 29 14 7 22 34 92 278 492 999
%Profitable 42 38 36 29 45 44 45 41 38 40
Gross Profit | 4,025 | 18,850 | 1,025 -850 14,175 | 15,925 | 59,587 | 70,000 79,800 | 262,537
\Net Profit 925 |[15,950| -375 -1,550 | 11,975 | 12,525 | 50,387 | 42,200 30,600 | 162,637
B5:S5

\INumTrades 1 1 0 0 0 0 4 9 19 34
%Profitable 100 0 0 0 0 0 25 67 58 56
Gross Profit 975 | -1,625 0 0 0 0 25 5,225 18,400 23,000
\Net Profit 875 | -1,725 0 0 0 0 -375 4,325 16,500 19,600
B6:S6

\INumTrades 0 0 0 0 0 0 0 0 2 2
%Profitable 0 0 0 0 0 0 0 0 50 50
Gross Profit 0 0 0 0 0 0 0 0 400 400
\Net Profit 0 0 0 0 0 0 0 0 200 200
B7:S7

\INumTrades 0 0 0 0 1 0 0 1 3 5
%Profitable 0 0 0 0 0 0 0 0 67 40
Gross Profit 0 0 0 0 -1,250 0 0 -1,400 11,000 8,350
\Net Profit 0 0 0 0 -1,350 0 0 -1,500 10,700 7,850
B8:S8

\INumTrades 0 1 0 0 0 0 1 0 7 9

% Profitable 0 100 0 0 0 0 0 0 71 66
Gross Profit 0 950 0 0 0 0 -1,625 0 6,200 5,525
INet Profit 0 850 0 0 0 0 -1,725 0 5,500 4,625
Totals

INumTrades 184 147 94 92 112 158 445 1,360 2,532 5,124
%Profitable 41 37 33 44 51 41 47 44 41 42
Gross Profit | 35,412 | 77,150 | -2,537 | -4,813 | 84,425 | 41,637 | 346,949| 458,000 | 601,800 | 1,638,023
\Net Profit 17,012 | 62,450 |-11,937| -14,013 | 73,225 | 25,837 | 302,449( 322,000 | 348,600 1,125,623"




PPB = $200: REV =5

(\Strategy 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998 | Totals
B1:S1

INumTrades 56 51 36 32 41 53 132 453 831 1,685
%Profitable 45 33 42 31 46 36 46 43 43 43
Gross Profit | 9,300 | 24,925| 12,750 | -17,975 | 17,337 | 3,212 | 111,300 175,075 | 294,800 | 630,724
\Net Profit 3,700 | 19,825 | 9,150 | -21,175 | 13,237 | -2,088 | 98,100 | 129,775 | 211,700 | 462,224
B2:S2

\INumTrades 35 27 19 13 25 28 91 302 527 1,067
%Profitable 43 26 53 15 44 32 43 42 40 40
Gross Profit | 4,087 | 3,925 | 12,937 | -10,162 | 13,400 | 10,850 | 81,337 | 103,675 | 133,800 | 353,849
\Net Profit 587 1,225 | 11,037 | -11,462 | 10,900 | 8,050 | 72,237 | 73,475 81,100 | 247,149
B3:S3

INumTrades 5 1 3 2 2 1 4 13 48 79

% Profitable 20 0 67 50 50 0 50 77 31 40
Gross Profit | 1,800 | -650 | 11,350 -475 -100 -1,425 | 14,075 | 22,800 | -11,600 [ 35,775
INet Profit 1,300 | -750 | 11,050 -675 -300 -1,525 | 13,675 | 21,500 | -16,400 | 27,875
B4:S4

INumTrades 20 19 10 5 17 23 63 193 355 705
%Profitable 40 21 60 20 a7 35 44 44 42 42
Gross Profit | 4,487 875 | 5537 | -3,425 7,600 7,325 | 55,962 | 85,050 | 101,600 | 265,011
\Net Profit 2,487 | -1,025 | 4,537 | -3,925 5,900 5,025 | 49,662 | 65,750 66,100 | 194,511
B5:S5

\INumTrades 0 2 1 0 0 0 1 4 18 26
%Profitable 0 0 100 0 0 0 0 75 56 54
Gross Profit 0 -2,275 | 1,175 0 0 0 -2,850 2,150 18,600 | 16,800
\Net Profit 0 -2,475 | 1,075 0 0 0 -2,950 1,750 16,800 | 14,200
B6:S6

\INumTrades 0 0 0 0 0 0 0 0 0 0

% Profitable 0 0 0 0 0 0 0 0 0 0
Gross Profit 0 0 0 0 0 0 0 0 0 0
\Net Profit 0 0 0 0 0 0 0 0 0 0
B7:S7

\INumTrades 0 0 0 0 0 0 0 1 1 2
%Profitable 0 0 0 0 0 0 0 0 0 0
Gross Profit 0 0 0 0 0 0 0 400 -800 -400
\Net Profit 0 0 0 0 0 0 0 300 -900 -600
B8:S8

\INumTrades 0 0 0 0 0 0 0 1 2 3

% Profitable 0 0 0 0 0 0 0 100 50 67
Gross Profit 0 0 0 0 0 0 0 2,200 3,800 6,000
INet Profit 0 0 0 0 0 0 0 2,100 3,600 5,700
Totals

INumTrades 116 100 69 52 85 105 290 967 1,782 3,566
%Profitable 42 28 50 27 46 34 45 43 42 42
Gross Profit | 19,674 | 26,800 | 43,749 | -32,037 | 38,237 | 19,962 | 259,824| 391,350 | 540,200 | 1,307,759
\Net Profit 8,074 | 16,800 | 36,849 | -37,237 | 29,737 | 9,462 | 230,824| 294,650 [ 362,000 | 951,159
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