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Murrey Math Study Notes -- Part 1
Written by Tim Kruzel

EemlReturn to Murrey Math

®|ntroduction

e Murrey Math is a trading system for all equitiekisTincludes stocks, bonds, futures (index,
commodities, and currencies), and options. The mssumption in Murrey Math is that all
markets behave in the same manner (i.e. All madetsraded by a mob and hence have similar
characteristics.). The Murrey Math trading systsmrimarily based upon the observations made
by W.D. Gann in the first half of the 20'th centuvyhile Gann was purported to be a brilliant
trader in any market his techniques have beendedaas complex and difficult to implement.
The great contribution of Murrey Math (T. H. Murjayas the creation of a system of geometry
that can be used to describe market price movenretitee. This geometry facilitates the use of
Gann's trading techniques.

e The Murrey Math trading system is composed of tveamtomponents; the geometry used to
gauge the price movements of a given market amd af sules that are based upon Gann and
Japanese candlestick formations. The Murrey Maskesy is not a crystal ball, but when
implemented properly, it can have predictive caliteds. Because the Murrey Math rules are tied
to the Murrey Math geometry, a trader can expettoepre-defined behaviors in price
movement. By recognizing these behaviors, a trhdsigreatly improved odds of being on the
correct side of a trade. The overiding principlélef Murrey Math trading system is to recognize
the trend of a market, trade with the trend, anttbg trade quickly with a profit (since trende
fleeting). In short, "No one ever went broke takangrofit".

e The Murrey Math geometry mentioned above is "elegaits simplicity”. Murrey describes it by
saying, "This is a perfect mathematical fractallimg system". An understanding of the concept
of a fractal is important in understanding the fdation of Murrey Math. For readers intereste
knowing more about fractals | would recommend tret 100 pages of the book,"The Science of
Fractal Images" edited by Heinz-Otto Peitgen aretdar Saupe. The book was published by
Springer-Verlag, copyright 1988. An in depth untkemging of fractals requires more than "8'th
grade math", but an in depth understanding is aoéssary (just looking at the diagrams can be
useful).

e The size (scale) of basic geometric shapes aractesized by one or two parameters. The ¢
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of a circle is specified by its diameter, the saidla square is given by the length of one of its
sides, and the scale of a triangle is specifiethbytlength of its three sides. In contrast, a &last

a self similar shape that is independent of scagealing. Fractals are constructed by repeating a
process over and over. Consider the following exardppicted in Figure 1.

e Suppose some super being could shrink a person dowmat their height was equal to the
distance between the points O and P. Supposehalsthis super being drew the large rectangle
shown in Figure 1 and sub-divided the large redeamjo four smaller sub-rectangles using the
lines PQ and RS. This super being then placeshounken observer at point O. Our observer
would look down and see that he/she is surroungédur identical rectangles. Now, suppose
super being repeats the process. Our observertli®fishrunk to a height equal to the distance
between the points O' and P'. The super beinggtibrdivides the quarter rectangle into four
smaller sub-rectangles using the lines P'Q' and Gl8 shrunken observer is then moved to the
point O'. Our observer looks down and sees thahleas surrounded by four identical rectangles.
The view that is seen from the point O' is the sam#he view that was seen from the point O. In
fact, to the observer, the two scenes observed finenpoints O and O' are indistinguishable from
each other. If the super being repeated the prasasg the points O", P", Q", R" and S" thelte
would be the same. This process could be repedtegdinitum, each time producing the same
results. This collection of sub-divided rectangkea fractal. The geometry appears the same at all

scales.
P P P
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FIGURE 1

e The next question, of course is, "What does adidwve to do with trading in equity markets?"
Imagine if someone presented you with a colleatibpricetime charts of many different equit
and indices from many different markets. Each eséhcharts have been drawn using different
time scales. Some are intraday, some are dailysamz are weekly. None of these charts,
however, is labeled. Without labels, could you myane else distinguish a daily chart of the C
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from a weekly chart of IBM, or from an intraday c¢haf wheat prices. Not very likely. All of

these charts, while not identical, appear to hheesame general appearance. Within a given time
period the price moves some amount, then reveisssidn and retraces some of its prior
movement. So, no matter what price-time scalesseefar our charts they all look pretty much

the same (just like a fractal). The "samenesshese various charts can be formally characte
mathematically (but this requires more that 8'ddgrmath and is left as an exercise to the
interested reader).

e Gann was a proponent of "the squaring of pricetand", and the use of trend lines and various
geometric angles to study price-time behavior. Galea divided price action into eighths. Gann
then assigned certain importance to markets maoadimigg trendlines of some given angle. Gann
also assigned importance to price retracementsvidaa some multiple of one eigth of some prior
price movement. For example, Gann referred to mevemlong the 45 degree line on a price-
time chart as being significant. He also assigmedtgsignificance to 50% retracements in the
price of a commodity. The question is, "A 45 degaagle measured relative to what?" "A 50%
retracement relative to what prior price?"

e These angle or retracement measurements are matieeréo Gann's square of price and time.
Gann's square acted as a coordinate system oemeéeframe from which price movement could
be measured. The problem is that as the pricecofranodity changes in time, so must the
reference frame we are using to gauge it. How shtind square of price and time (the reference
frame) be changed so that angles and retracenrentsessured consistently? This question it
of the key frustrations in trying to implement Ganmethods. One could argue that Gann
recognized the fractal nature of market prices ghmnin time. Gann's squaring of price and ti
however, did not provide an objective way of quigmtg these market price movements.

¢ If one could construct a consistent reference frdrmaeallowed price movement to be measured
objectively at all price-time scales, then one daoiplement Gann's methods more effectively.
This is exactly what Murrey Math has accomplished.

¢ The following discussions assume that one has atogke Murrey Math book.

®Squares

¢ As mentioned above, Murrey Math has identified stesy of reference frames (coordinate
systems) that can be used to objectively gauge pnavement at all price-time scales. Taken
collectively, these reference frames or "squardsrie” constitute a fractal. Each square in time
can be thought of as being a part of (1/4) a lasgeiare in time. Recall the simple example of the
fractal described in the introduction of this paggaich set of four squares was created by
subdividing a larger square. Unlike a mathematadkal fractal, we cannot have infinitely large
or small squares in time since we do not get ptata over infinitely large or small time frames.
But for all practical purposes, the Murrey Math @ags in time are a fractal.

o Fractals are created by recursiveley (repeateabgging a set of steps or instructions. This is
also true of Murrey Math "squares in time".

e The first step in constructing a square in timedguarticular entity (NOTE: The word "entity”
will be used as a shorthand to refer to any tratpdty or derivative such as stocks, commodi
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indices, etc.) is identifying the scale of the dewtlsquare that "controls” the price movement of
that entity. Murrey refers to this as "setting thgthm". Murrey defines several scales.

e Let's use the symbol SR to represent the poss#iles of these scales (rhythms). SR may tal
the values shown below in TABLE 1:

o A larger value of SR could be generated by muliigythe largest value by 10. Hence, 10 x
100,000 = 1,000,000 would be the next larger Jeatior.

e The choice of SR for a particular entity is dicthbgy the maximum value of that entity during the
timeframe in question. TABLE 1 defines the possitiieices of SR.

TABLE 1:
IF (the max value of AND (the max value of THEN (SR is)
the entity is less the entity is
than or equal to) greater than)
250,000 25,000 100,000
25,000 2,500 10,000
2,500 250 1,000
250 25 100
25 12.5 12.5
12.5 6.25 12.5
6.25 3.125 6.25
3.125 1.5625 3.125
1.5625 0.390625 1.5625
0.390625 0.0 0.1953125

e The value of SR that is chosen is the smallestevaft5R that "controls” the maximum value of
the entity being studied. The word "controls" irstlast statement needs clarification. Consider
two examples.

e EXAMPLE 1)
Suppose the entity being studied is a stock. Duhiegimeframe being considered the maximum
value that this stock traded at was 75.00. In¢h&e, the value of SR to be used is 100. (Refer to
TABLE 1)

o EXAMPLE 2)
Suppose the entity being studied is a stock. Duhiegimeframe being considered the maximum
value that this stock traded at was 240.00. Indage, the value of SR to be used is also 100.
(Refer to TABLE 1)

e In EXAMPLE 2, even though the maximum price of gteck exceeds the value of SR, the stock
will still behave as though it is being "controltdaly the SR value of 100. This is because an
entity does not take on the characteristics ofgelaSR value until the entity's maximum value
exceeds 0.25 x the larger SR value. So, in EXAMRLthe lower SR value is 100 and the larger
SR value is 1000. Since the price of the stock&the "controlling” SR value is 100 because
is less than (.25 x 1000) 250. If the price ofsteck was 251 then the value of SR would be
1000. TABLE 1 shows some exceptions to this ".28"rfor entities priced between 12.5 and |
TABLE 1 takes these exceptions into account.
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®Murrey Math Lines

e Let us now continue constructing the square in fione@ur entity. The selection of the correct
scale factor SR "sets the rhythm" (as Murrey waag) for our entity.

e Remember, Gann believed that after an entity hmga movement, that price movement will be
retraced in multiples of 1/8's (i.e. 1/8, 2/8, 318, 5/8, 6/8, 7/8, 8/8). So, if a stock movedup
points Gann believed the price of the stock woelterse and decline in 1/2 point (4/8)
increments (i.e. 1/2, 2/2, 312, 412, 5/2, 6/2, Bl2,...). Since prices move in 1/8's, Murrey Math
divides prices into 1/8 intervals. The advantag®afrey Math is that a "rhythm" (a scale value
SR) for our entity has been identified. Traditio@ann techniques would have required one to
constantly chase price movements and to try tadigut which movement was significant. If a
significant price movement could be identified thleat price movement would be divided into
1/8's. Murrey Math improves upon traditional Ganalgsis by providing a constant (non-
changing) price range to divide into 1/8's. Thiastant price range is the value of SR (the
"rhythm") that is chosen for each entity.

e S0, having selected a value for SR, Murrey Matkrucss us to divide the value of SR into 1/8's.
For the sake of consistency, let's introduce sootation. Murrey refers to major, minor, and
baby Murrey Math lines. Murrey abbreviates the téktarrey Math Lines" using MML. Using
the MML abbreviation let;

The symbol: MML be defined as: Any Murrey Math Line
The symbol: MMML be defined as: Major Murrey Matink
The symbol: mMML be defined as: Minor Murrey Matmé
The symbol: bMML be defined as: Baby Murrey Matiméi

and, using the abbreviation MMI to mean "Murrey Métterval”, let;

The symbol: MMI be defined as: Any Murrey Math Inval

The symbol: MMMI be defined as: Major Murrey Mathtérval = SR/8
The symbol: mMMI be defined as: Minor Murrey Matitdrval = SR/8/8
The symbol: bMMI be defined as: Baby Murrey Matkelwal = SR/8/8/8

where the symbol /8/8/8 means that SR is to baldi/by 8 three times. For example, if SR =
then the Baby Murrey Math Interval bMMI is: 100/88- 12.5/8/8 = 1.5625/8 = 0.1953125

¢ Let's also introduce the term octave. An octavesist® of a set of 9 Murrey Math Lines (MML's)
and the 8 Murrey Math Intervals (MMI's) associatath the 9 MML's. Major, minor, and baby
octaves may be constructed. For example, if SROtlén the major octave is shown in FIGU
2. The octave is constructed by first calculatimg MMMI. MMMI = SR/8 = 100/8 = 12.5. The
major octave is then simply 8 MMMI's added togetstarting at 0. In this case 0 is the base.

100 8/8 MMML
87.5 7/8 MMML
75 6/8 MMML
62.5 5/8 MMML
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50 4/8 MMML

37.5 3/8 MMML

25 2/8 MMML

125 1/8 MMML

0 0/8 MMML
FIGURE 2

e A minor octave is constructed in a manner simigathie method shown for the major octave.
Again, let SR = 100. First calculate the mMMI. mMMMISR/8/8 = MMMI/8 = 12.5/8 = 1.5625.
The minor octave is then simply 8 mMMI's added tbgestarting at the desired base. The base
must be a MMML. In this case let the base be th& 8BMML. The result is shown in FIGURE

3.

75 -- 8/8 mMML
73.4375 -- 7/8 mMML
71.875 -- 6/8 mMML
70.3125 -- 5/8 mMML
68.75 -- 4/8 mMML
67.1875 -- 3/8 mMML
65.625 -- 2/8 mMML
64.0625 -- 1/8 mMML
62.5 -- 0/8 mMML

FIGURE 3

o Naturally, a baby octave would be constructed utiiegsame method used to construct a minor
octave. First calculate bMMI (bMMI = mMMI/8). Theadd bMMI to the desired mMML 8 times
to complete the octave.

®Characteristicsof MMLSs

e Since, according to Gann, prices move in 1/8'selé8's act as points of price support and
resistance as an entity's price changes in timgerGhis 1/8 characteristic of price action, Mui
assigns properties to each of the MML's in an amgioctave. These properties are listed here for
convenience.

e 8/8 th's and 0/8 th's Lines (Ultimate Resistance)

These lines are the hardest to penetrate on theipjegnd give the greatest support on the way
down. (Prices may never make it thru these lir
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e 7/8 th's Line (Weak, Stall and Reverse)
This line is weak. If prices run up too far tootfasd if they stall at this line they will reverse
down fast. If prices do not stall at this line they move up to the 8/8 th's line.

e 6/8 th's and 2/8 th's Lines (Pivot, Reverse)
These two lines are second only to the 4/8 thésihrtheir ability to force prices to reverse. Tis
true whether prices are moving up or down.

e 5/8 th's Line (Top of Trading Range)
The prices of all entities will spend 40% of thmei moving between the 5/8 th's and 3/8 th's |
If prices move above the 5/8 th's line and stayabbfor 10 to 12 days, the entity is said to be
selling at a premium to what one wants to paytfand prices will tend to stay above this line in
the "premium area". If, however, prices fall belthe 5/8 th's line then they will tend to fall
further looking for support at a lower level.

e 4/8 th's Line (Major Support/Resistance)
This line provides the greatest amount of suppuadtrasistance. This line has the greatest support
when prices are above it and the greatest resestahen prices are below it. This price level is
the best level to sell and buy against.

e 3/8 th's Line (Bottom of Trading Range)
If prices are below this line and moving upwartiss tine is difficult to penetrate. If prices
penetrate above this line and stay above thisdin@0 to 12 days then prices will stay above this
line and spend 40% of the time moving betweenlihesand the 5/8 th's line.

e 1/8 th Line (Weak, Stall and Reverse)
This line is weak. If prices run down too far t@st, and if they stall at this line they will reser
up fast. If prices do not stall at this line they wiove down to the 0/8 th's line.

o Completing the square in time requires the ides@tfon of the upper and lower price boundaries
of the square. These boundaries must be MML's séhef all possible MML's that can be used
as boundaries for the square were specified welsébection of the scale factor (rhythm) SR.
Given SR, all of the possible MMMI's, mMMI's, bMMland MMML's, mMML's, and bMML's
can be calculated as shown above. The followingsrdictate what the lower and upper
boundaries of the square in time will be.

®Rules and Exceptions

e Rule 1:
The lower boundary of the square in time must bevaam MML (i.e. 0/8 th's, 2/8 th's, 4/8 th's,
th's, or 8/8 th's). It may be a MMML, a mMMI, ob8ML. Generally, the lower boundary will
be a mMMML.

e Rule 2:
The MML selected for the bottom of the square inetishould be close to the low value of the
entity's trading range. The word "close" means tinatdistance between the square's bottom
MML and the low value of the entity should be l#szn or equal to 4/8 of the next smaller
octave.
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For example, suppose a stock is trading withimgeaof 28 1/4 to 34 1/2. In this case the valt
SR is 100. The MMMl is 12.5 (i.e. 100/8). The nemtaller MMI is a mMMI = 12.5/8 = 1.5625.
The MMML closest to 28 1/4 is the 2/8 th's (i.ex 22.5 = 25). The closest mMMML (measured
from 25) is also a 2/8 th's MML (i.e. 2 x 1.5628425). So, the bottom of the square is 25 +
3.125 =28.125 (i.e. 28 1/8).

The 28 1/8 MML is the base of the square in tim@sT™MML satisfies rule 1 (it is an even
numbered line, 2/8 th's) and it is close to 28(2811/4 -28 1/8 = 1/8 = .125). The result of .12
less than 4/8 th's of the next smaller octave whaeh"baby" octave (bMMI = 1.5625/8
=.1953125). Specifically .125 is less than .78(R% .1953125 = .781254).

e Rule 3:
The height of the square in time must be 2, 4, BiMB's. The type of MMI (major, minor, or
baby) must be the same as the type of MML beind tmethe lower boundary. Generally this
will be a mMMI.

NOTE: If the bottom MML of the square in time is enen MML, and the top MML of the squ
in time is 2, 4, or 8 MMI's above the bottom MMhbgh the top MML is also an even numbered
MML.

e Rule 4:
The MML selected for the top of the square in tsheuld be close to the high value of the
entity's trading range. The word "close" means tiatdistance between the square's top MML
and the high value of the entity should be lesa tivaequal to 4/8 of the next smaller octave. This
is simply rule (2) being applied to the top of Hgpiare.

For example, consider the same stock trading witierrange 28 1/4 to 34 1/2. The base of the
square in time was identified as the 2/8 th's mMRBL125. In this case the top of the square i
mMML that is 4 mMMI's above the base: 28.125 + (1.%625) = 34.375. This MML can also be
shown to be "close" to the high end of the tradamgge, since, 34.5 - 34.375 =.125 and .125 is
less than .781254 (4 x .1953125 = .781254). Réuall.1953125 is the bMMI (i.e. the next
smaller octave).

e Exception to Rule 1:
The rule, "The lower boundary of the square in trmest be an even MML...", appears to have
exceptions. Murrey states, "When a stock is trathrgnarrow range rotating near a MMML you
may use only 1 line above and below. Since a MMBlhlways an even MML (a O or 8 line for
the next smaller octave) then one line above ab&ould be an odd MML (1 or 7).

An example of this can be seen on Chart #91 in &srbook. This is a chart of Chase
Manhatten. In this case the bottom and top MML'thefsquare in time are the 5/8 th's and 7/8
th's MML's respectively. These are obviously odd M#4 Another example of an exception is
Chart #83 in Murrey's book. In this case the bottdrthe square in time is 37.5 (an odd 3/8 th's
line) and the top of the square in time is 62.5ddd 5/8 th's line).

o Exception to Rules 2, 4:
Rules 2 and 4 address how close the boundarié® afuare in time are to the actual trading
range of the entity in question. Murrey states;

"Then you simply count up 2, 4, or 8 lines, andude the top of its trading range, as long as
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no higher than a) 19, b) 39, c) 78 cents abovd @846 line. (there are exceptions where it will
run up a full 12.5, or 25 or 50% line above the%dhe and come back down..."

At this point Murrey leaves us on our own to revigw charts. The book is replete with exam
in which the bottom and top MML's of the squaréinme are far from the actual trading ranges
(by as much as 2 mMMI's).

Consider the two charts (both are labeled Char} #88McDonalds. The lower chart espcially
shows McDonalds trading in a range from 28 to 3éafly, the set of mMML's that would best
fit this trading range are the lines 28.125 (2/8)tAnd 34.375 (6/8 th's). Murrey, however, draws
the square from 25 (0/8 th's) to 31.25 (4/8 th's).

Given the above rules and exceptions | have deedlapset of "rules of thumb" to assist in the
construction of squares in time. Using these "rofeghumb” | have written a simple C program
that calculates the top and bottom MMLs for squardsne. This offers a fairly mechanical
approach that may prove beneficial to a new Muleyh practitioner. Once a Murrey Math
neophyte becomes experienced using this mechasyistm he/she may go on to using intuition
and methods that are a little (a lot) less tedious.

| have tested this program against all of the sharMurrey's book and it seems to work fairly
well. There are some exceptions/weaknesses thdismessed below. First, to illustrate the
methodology, a few detailed examples are included.h

®Calculatingthe MMLs-- Example 1

Refer to Chart #85B of First American in the Muridgth book. During the time frame in
guestion, First American traded in a range witbva 6f about 28.0 and a high of about 35.25 (the
wicks on the candlesticks are ignored).

Let's define a parameter called PriceRange. PricgR& simply the difference between the high
and low prices of the trading range.

STEP 1:
Calculate PriceRange.

PriceRange = 35.25 - 28.0 = 7.25

STEP 2:
Identify the value of SR (the scale factor).

Murrey refers to this as "setting the rhythm" cenéifying the "perfect square”. Refer to TABLE
1 in this paper. Reading from TABLE 1 SR = 100 €Tisi because the high price for First
American was 35.25. Since 35.25 is less than 2b5@deater than 25, SR = 100).

STEP 3:
Determine the MMI that the square in time will hélbfrom.
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Let's define two new parameters. The first paramstRangeMMI. RangeMMI =
PriceRange/MMI. RangeMMI measures the price rarigérst American (or any entity) in units
of Murrey Math Intervals (MMI's).

The second parameter is OctaveCount. The purpo®etaize Count will become evident shortly.
The question to answer is, "What MMI should be usedreating the square in time?" This
guestion will be answered by dividing the SR vdiye3 until the "appropriate MMI" is found. £

MMI = MMMI = SR/8 = 100/8 = 12.5

This is a MMMIL. Is this the "appropriate MMI"? Taiswer that question divide PriceRange by
this MMIL.

RangeMMI = PriceRange/MMI = 7.25/12.5 = 0.58

Now compare RangeMMI to 1.25. If RangeMMI is lesart 1.25 then a smaller MMI is needed.
This is indeed the case because 0.58 is less tR&nJince the first MMI calculated was a
MMMI, then the next MMI will be a mMMI. Simply divde the prior MMI by 8 to get the new
MMI.

MMI = mMMI = MMMI/8 = 1.5625

This is a mMMIL. Is this the "appropriate MMI"? Taswer that question divide PriceRange by
this latest MMI.

RangeMMI = PriceRange/MMI = 7.25/1.5625 = 4.64

Now compare RangeMMI to 1.25. If RangeMMI is lesart 1.25 then a smaller MMI is needed.
Since RangeMMI is 4.64 and 4.64 is greater thah Ww&re done. The correct MMI to use is the
mMMI which is 1.5625. (Naturally, in other casdsistprocess may be repeated further,
continuing division by 8, until RangeMMI is greatean 1.25.)

Since we had to divide the perfect square (SR) tyo8times to arrive at the appropriate MMI
(SR/8/8 = 100/8/8 = 12.5/8 = 1.5625) we'll setthkie of OctaveCount to be 2. The value of
OctaveCount will act as a reminder as we proceexihh this example.

Now the question of 1.25. Where did this number edram? Partly trial and error and partly
reasoning. Remember that the parameter RangeMMtites the trading range of First
American in units of Murrey Math Intervals. Rememhbkso that the rules for the square in time
require that the square be at least 2 MMI's high, that the square be close to the high and low
values of the trading range.

If we used the MMMI to build the square in time farst American the result would have been a
square with a height of (2 x 12.5) 25. Because Rinserican has only traded within a range of
7.25 points, this square would not represent Rinsérican's' behavior very well. The trading
range of First American should approximately fiktsquare. By choosing a smaller MMI (i.e.
mMMI = 1.5625) the result is a square in time tdt be 4 MMI's high (RangeMMI = 4.64

which is rounded to 4. The actual height selectede square in time will be determined in
STEP 4). Again, recall the rule that the squaretrha<, 4, or 8 MMI's high. (Is the number 1.25
perfect? NO! But, tests conducted on the chartserMurrey Math book indicate that 1.25 wo
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in nearly all cases).

e STEP 4:
Determine the height of the square in time.

In STEP 3 above, we selected the appropriate falube MMI and calculated the final value of
RangeMMI. Given the value of RangeMMI, TABLE 2 mlagy used to select the actual height of
the square in time.

TABLE 2

ALLOWED SQUARES IN TIME:

RangeMMI Square in Time is Bounded b y These MML's
1.25 < RangeMMI < 3.0 (0,2) (1,3) (2,4) (3,5) (4, 6) (5,7) (6,8) (7,1)

3.0 <= RangeMMI < 5.0 (0,4) (2,6) (4,8) (6,2)
5.0 <= RangeMMI < ... (0,8) (4,4)

TABLE 2 was arrived at using trial and error. Tlsults of the C program | had written were
compared to the charts in the back of the MurreynMimok. Is TABLE 2 perfect? NO! But it
works fairly well. TABLE 2 specifies the allowed pgr and lower MML numbers that may be
used to create the square in time. Note that dreepper and lower MML's are specified so is
the height of the square. TABLE 2 attempts to aambee Murrey's rules for creating the square
in time as well as the exceptions to those rules.

The first row of TABLE 2 addresses squares that@eeMMI's high. Note that the exception of
having squares in time with odd top and bottom M&/Ek'included.

The second row of TABLE 2 addresses squares tedbar MMI's high. Note that these squares
are required to lie on even MML's only.

The third row of TABLE 2 addresses squares thaeaylet MMI's high. Note that these squares
are required to lie on (0,8) or (4,4) MML's onlyhé notation (0,8) means that the bottom of the
square will be a 0/8 th's MML and the top of thea® will be an 8/8 th's MML.

Continuing with First American, recall that RangeM#4.64. Reading from TABLE 2 we see
that the square in time will be 4 MMI's high andlive on one of the MML combinations (0,4),
(2,6), (4,8), or (6,2).

e STEP5:
Find the bottom of the square in time.

The objective of this step is to find the MML thatclosest to the low value of First American's
trading range (i.e. 28.0). This MML must be a mMBihce the MMI we are using is a mMMI
(i.e. 1.5625). Actually, the MML we will find in th step is the mMML that is closest to but is
less than or equal to First American's low value.

This is fairly simple. To repeat, the MML type masirrespond to the MMI type that was
selected. We chose an MMI that is a mMMI (i.e. 256 hence, the MML must be a mMML. \
now make use of the parameter OctaveCount. Iretasnple, OctaveCount = 2. Since
OctaveCount = 2 we will perform 2 divisions by 8atwive at the desired MML
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MMI = MMMI = SR/8 = 100/8 = 12.5

The base of the perfect square is 0.0, so sulitradiase from the low value of First American's
trading range (28.0 - 0.0 = 28.0). Now we find &ML that is less than or equal to 28.0. In
other words, how many MMMI's could we stack up fribra base (i.e. 0.0) to get close to (but
than 28.0).

28.0/MMMI = 28.0/12.5 = 2.24 ==> 2 (Since there noepartial MMI's)

0.0+ (2x12.5)=25.0
25.0 is the 2/8 th's MMML that is closest to bigdehan 28.0

Since OctaveCount = 2, this process will be repkatsecond time for the mMMI. The only
difference is that the base line is the MMML frone fprior step. So, once again, subtract the base
(i.e. 25) from the low value of First American‘ading range (28 - 25 = 3.0). Now find the

MmMML that is less than or equal to 28.0. In otherds, how many mMMI's could we stack up
from the base (i.e. 25) to get close to (but Iaas 28.0).

3.0/mMMI = 3.0/1.5625 = 1.92 ==> 1 (Since there mogoartial MMI's)

25 + (1 x 1.5625) = 26.5625
26.5625 is the 1/8 th mMML that is closest to lms#s than 28.0

So, mMMML = 26.5625
This mMMML is the "best first guess” for the bottafthe square in time. But there is a problem...

e STEP 6:
Find the "Best Square"

By the end of STEP 5, a square in time has beanatkthat will be 4 mMMI's in height and he
a base on the 1/8 th mMML = 26.5625. Recall, howetat the rules in TABLE 2 state that a
square that is 4 MMI's in height must lie on anremambered MML. A 1/8 th line is odd. So, t
choices are available. Referring to TABLE 2 we choose either a (0,4) square or a (2,6) sq!
Which do we choose?

Let's define an error function and choose the sgtiat minimizes this error. The error function
is:

Error = abs(HighPrice - TopMML) + abs(LowPrice -tBonMML)
Where:
o HighPrice is the high price of the entity in questi
(in this case the high price of First American 3.2

o LowPrice is the low price of the entity in question
(in this case the low price of First American 28.0)

o TopMML is the top MML of the square in tin
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o BottomMML is the bottom MML of the square in time

o abs() means take the absolute value of the quantfgrentheses (i.e. If the quantity in
parentheses is negative, ignore the minus signrate the number positive. For example,
abs(-2.12) = abs(2.12) = 2.12.

Having now defined an error function it can nowapplied to the problem at hand. The square in
time that was determined in STEP 5 has a bottom M126.5625 and a height of 4 mMMI's.
The top MML is therefore 26.5625 + (4 x 1.5625P286.6625 + 6.25) = 32.8125. Recall, howe
this is still the square lying upon the 1/8 mMML({a5) square on odd MML's). We want to use
the error function to distinguish between the (8gyare and the (2,6) square.

The (0,4) square is simply the (1,5) square shifi@an by one mMMI and the (2,6) square is the
(1,5) square shifted up by one mMMI.

0/8 th mMML = 26.5625 - 1.5625 = 25.0
4/8 th's mMML = 32.8125 - 1.5625 = 31.25

So, the bottom of the (0,4) square is 25.0 andapef the (0,4) square is 31.25.
Likewise for the (2,6) square:

2/8 th's mMML = 26.5625 + 1.5625 = 28.125
6/8 th's mMML = 32.8125 + 1.5625 = 34.375

So, the bottom of the (2,6) square is 28.125 aaddh of the (2,6) square is 34.375.
Now apply the error function to each square toreitee "the best square in time".
Error(0,4) = abs(35.25 - 31.25) + abs(28.0 - 25.0)0

Error(2,6) = abs(35.25 - 34.375) + abs(28.0 - 28) 21.0

Clearly the (2,6) square is the better fit (has ksor). Finally, we have arrived at a squarene
that satisfies all of the rules. We can now diwidle height of the square by 8 to arrive at the 1/8
lines for the square in time.

(34.375 - 28.125)/8 = 6.25/8 = .78125

So the final square is:

100.0% 34.375
87.5% 33.59375
75.0% 32.8125
62.5% 32.03125
50.0% 31.25
37.5% 30.46875
25.0% 29.6875
12.5% 28.90625
0.0% 28.125

http://lwww.webspace4me.net/~blhill/pages.aux/muirkyotes.1.htnr 12/21/200.



Tim Kruzel's Note«-- Part : Pageld of 29

Exactly as seen on Chart #85B of the Murrey Matbkbo

®Calculatingthe MMLs-- Example 2

Refer to Chart #294, the OEX 100 Cash Index inMlierey Math book. During the time frame
guestion (intraday), the OEX traded in a range aitbw of about 433.5 and a high of about
437.5 (the wicks on the candlesticks are ignoleXAMPLE 1 above contains all of the detailed
explanations regarding the mechanics of settinthegMML's. The following examples will just
show the basic steps.

STEP 1:
Calculate PriceRange.

PriceRange = 437.5-433.5=4.0

STEP 2:
Identify the value of SR (the scale factor).

Refer to TABLE 1: SR = 1000

STEP 3:
Determine the MMI that the square in time will halbfrom.

Octave 1:
o MMI = MMMI = SR/8 = 1000/8 = 125
o RangeMMI = PriceRange/MMI = 4.0/125 = .032
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 2:
o MMI = mMMI = MMMI/8 = 125/8 = 15.625
o RangeMMI = PriceRange/MMI = 4.0/15.625 = .256
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 3:
o MMI = bMMI = mMMI/8 = 15.625/8 = 1.953125

o RangeMMI = PriceRange/MMI = 4.0/1.953125 = 2.048
o (RangeMMI is greater than 1.25 so 1.953125 is #wrdd MMI)

Since the scale factor SR was divided by 8 threegj OctaveCount = 3.

STEP 4:
Determine the height of the square in time.

Refer to TABLE 2: RangeMMI = 2.048 so the heightloé square is 2.

STEP 5:
Find the bottom of the square in tin
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First Octave:
o 433.5-0.0=433.5
o 433.5/MMMI = 433.5/125 = 3.468 ==> 3.0
o 0.0 + (3.0 x 125) = 375 (3/8 th's MMML)

Second Octave:
o 433.5-375=58.5
o 58.5/mMMI = 58.5/15.625 = 3.744 ==> 3.0
o 375 + (3.0 x 15.625) = 421.875 (3/8 th's mMML)

Third Octave:
o 433.5-421.875=11.625
o 11.625/bMMI = 11.625/1.953125 =5.952 ==>5.0
o 421.875 + (5.0 x 1.953125) = 431.640625 (5/8 tM/h)

This results in a square with a height of 2 bMMI&l a base on the 5/8 th's bMML 431.64.

e STEP 6:
Find the "Best Square”

The result of STEP 5 is a square with a height lo211's and a base on the 5/8 th's bMML
431.64. Refer to TABLE 2: The likely "best squaieéither the (5,7) or the (6,8).

The bottom and top of the (5,7) square are:
Bottom: 431.64
Top: 431.64 + (2 x 1.953125) = 435.55

The bottom and top of the (6,8) square are:
Bottom: 431.64 + 1.953125 = 433.59
Top: 435.55 + 1.953125 = 437.50

Calculate the fit errors:
o Error(5,7) = abs(437.5 - 435.55) + abs(433.5 - @8j1= 3.81

o Error(6,8) = abs(437.5 - 437.50) + abs(433.5 - 333+ 0.09
The "best square” is the (6,8) square since ti& gguare has the smallest error.

So the final square is:

100.0% 437.5
87.5% 437.01
75.0% 436.52
62.5% 436.03
50.0% 435.54
37.5% 435.05
25.0% 434.57
12.5% 434.08

0.0% 433.59
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®Calculatingthe MMLs-- Example 3

o Refer to Chart #300, the Deutsche Mark, in the yuiMath book. During the time frame in
guestion (intraday), the Mark traded in a rangdnwitow of about .7110 and a high of
about .7170 (the wicks on the candlesticks arerigpho The Deutsche Mark is an example of an
entity that trades on a scale that is differentrfttbe literal choice on TABLE 1. The price values
for the Deutsche Mark must be re-scaled so thaapipeopriate SR value is selected. All of the
Deutsche Mark prices are multiplied by 10,000.t8e,trading range to be used to calculate the
square in time is 7110 to 7170. After the squartne is determined, the resulting MML values
may be divided by 10,000 to produce a square gnrabe directly compared to the quoted prices
of the Deutsche Mark.

e STEP 1:
Calculate PriceRange.

PriceRange = 7170 - 7110 = 60.0

e STEP 2:
Identify the value of SR (the scale factor).

Refer to TABLE 1: SR = 10000

e STEP 3:
Determine the MMI that the square in time will halbfrom.

Octave 1:
o MMI = MMMI = SR/8 = 10000/8 = 1250
o RangeMMI = PriceRange/MMI = 60/1250 = .048
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 2:
o MMI = mMMI = MMMI/8 = 1250/8 = 156.25
o RangeMMI = PriceRange/MMI = 60/156.25 = .384
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 3:

o MMI = bMMI = mMMI/8 = 156.25/8 = 19.53125

o RangeMMI = PriceRange/MMI = 60/19.53125 = 3.072

o (RangeMMl is greater than 1.25 so 19.53125 is #srdd MMI)
Since the scale factor SR was divided by 8 threegj OctaveCount = 3.

e STEP 4:
Determine the height of the square in time.

Refer to TABLE 2: RangeMMI = 3.072 so the heightloé square is 4.

e STEP5:
Find the bottom of the square in tin
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First Octave:
o 7110-0.0=7110
o 7110/MMMI = 7110/1250 = 5.688 ==> 5.0
o 0.0 + (5.0 x 1250) = 6250 (5/8 th's MMML)

Second Octave:
o 7110 - 6250 = 860
o 860/mMMI = 860/156.25 = 5.504 ==>5.0
o 6250 + (5.0 x 156.25) = 7031.25 (5/8 th's mMML)

Third Octave:
o 7110 -7031.25=78.75
o 78.75/bMMI = 78.75/19.53125 = 4.032 ==> 4.0
o 7031.25 + (4.0 x 19.53125) = 7109.375 (4/8 th's ANIM

This results in a square with a height of 4 bMMI&l a base on the 4/8 th's bMML 7109.375.

e STEP 6:
Find the "Best Square”

The result of STEP 5 is a square with a height lof#MI's and a base on the 4/8 th's bMML
7109.375. Refer to TABLE 2: The likely "best squasethe (4,8). One could, of course, perform
a test using the error function and check otheasggias was done in the prior examples. A quick
visual check of Chart #300, however, shows tha(2@&) or (6,2) squares will result in errors that
are greater than the error associated with thé §4&are.

The bottom and top of the (4,8) square are:
Bottom: 7109.375
Top: 7109.375 + (4 x 19.53125) = 7187.5

Since the original price values were multiplied1®000, the reverse operation is performed to
arrive at MML values that match the quoted pricethe Deutsche Mark.

The "corrected" bottom and top of the (4,8) sq@aee
Bottom: .7109
Top: .7187

So the final square is:

100.0% .7187
87.5% .7177
75.0% .7168
62.5% .7158
50.0% .7148
37.5% .7138
25.0% .7129
12.5% .7119
0.0% .7109
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®Calculatingthe MMLs-- Example 4

o Refer to Chart #298, the 30 Year Bond, in the Muivath book. During the time frame in
guestion (intraday), the 30 Yr Bond traded in ayeawith a low of about 102.05 and a high of
about 102.75 (the wicks on the candlesticks arergpt). The 30 Yr Bond is another example of
an entity that trades on a scale that is diffehemh the literal choice on TABLE 1. The price
values for the 30 Yr Bond must besealed so that the appropriate SR value is seleatedf the
30 Yr Bond prices are multiplied by 100. So, theling range to be used to calculate the square
in time is 10205 to 10275. After the square in tismdetermined, the resulting MML values may
be divided by 100 to produce a square that carnrbetly compared to the quoted prices of the 30
Yr Bond.

e STEP 1:
Calculate PriceRange.

PriceRange = 10275 - 10205 = 70.0

e STEP 2:
Identify the value of SR (the scale factor).

Refer to TABLE 1: SR = 10000

e STEP 3:
Determine the MMI that the square in time will halbfrom.

Octave 1:
o MMI = MMMI = SR/8 = 10000/8 = 1250
o RangeMMI = PriceRange/MMI = 70/1250 = .056
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 2:
o MMI = mMMI = MMMI/8 = 1250/8 = 156.25
o RangeMMI = PriceRange/MMI = 70/156.25 = .448
o (RangeMMl is less than 1.25 so divide by 8 again)

Octave 3:

o MMI = bMMI = mMMI/8 = 156.25/8 = 19.53125

o RangeMMI = PriceRange/MMI = 70/19.53125 = 3.584

o (RangeMMl is greater than 1.25 so 19.53125 is #srdd MMI)
Since the scale factor SR was divided by 8 threegj OctaveCount = 3.

e STEP 4:
Determine the height of the square in time.

Refer to TABLE 2: RangeMMI = 3.584 so the heightloé square is 4.

e STEP5:
Find the bottom of the square in tin
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First Octave:
o 10205 - 0.0 = 10205
o 10205/MMMI = 10205/1250 = 8.164 ==> 8.0
o 0.0 + (8.0 x 1250) = 10000 (8/8 th's MMML)

Second Octave:
o 10205 - 10000 = 205
o 205/mMMI = 205/156.25 =1.312==>1.0
o 10000 + (1.0 x 156.25) = 10156.25 (1/8 th's mMML)

Third Octave:
o 10205 - 10156.25 = 48.75
o 48.75/bMMI = 48.75/19.53125 = 2.496 ==> 2.0
o 10156.25 + (2.0 x 19.53125) = 10195.3125 (2/8lM8sAL)

This results in a square with a height of 4 bMMI&l a base on the 2/8 th's bMML 10195.3125.

e STEP 6:
Find the "Best Square”

The result of STEP 5 is a square with a height lof#MI's and a base on the 2/8 th's bMML
10195.3125. Refer to TABLE 2: The likely "best smpias the (2,6). One could, of course,
perform a test using the error function and chebkrosquares as was done in the prior examples.
A quick visual check of Chart #298, however, shelwet the (0,4) or (4,8) squares will result in
errors that are greater than the error associaitbde (2,6) square.

The bottom and top of the (4,8) square are:
Bottom: 10195.3125
Top: 10195.3125 + (4 x 19.53125) = 10273.4375

Since the original price values were multiplied180, the reverse operation is performed to a
at MML values that match the quoted prices of thér8 Bond.

The "corrected" bottom and top of the (4,8) sq@aee
Bottom: 101.95
Top: 102.73

So the final square is:

100.0% 102.73
87.5% 102.63
75.0% 102.54
62.5% 102.44
50.0% 102.34
37.5% 102.24
25.0% 102.15
12.5% 102.05

0.0% 101.95
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®Calculatingthe MMLs-- Example 5

Refer to Chart #85 (the one at the top of the pageponalds, in the Murrey Math book. During
the time frame in question McDonalds traded inrgeawith a low of about 26.75 and a high of
about 32.75 (the wicks on the candlesticks arergpo In EXAMPLES 1 through 4 the MML's
that were determined for the square in time mattheagxamples the the Murrey Math book.
example will not match the result in the Murrey Mabok. This will lead to a discussion
regarding the weaknesses of this calculation method

STEP 1:
Calculate PriceRange.

PriceRange = 32.75 - 26.75=6.0

STEP 2:
Identify the value of SR (the scale factor).

Refer to TABLE 1: SR =100

STEP 3:
Determine the MMI that the square in time will halbfrom.

Octave 1:
o MMI = MMMI = SR/8 = 100/8 = 12.5
o RangeMMI = PriceRange/MMI = 6/12.5 = .48
o (RangeMMIl is less than 1.25 so divide by 8 again)

Octave 2:
o MMI = mMMI = MMMI/8 = 12.5/8 = 1.5625
o RangeMMI = PriceRange/MMI = 6/1.5625 = 3.84
o (RangeMMI is greater than 1.25 so 1.5625 is thae@$1MI)

Since the scale factor SR was divided by 8 two sin@xctaveCount = 2.

STEP 4:
Determine the height of the square in time.

Refer to TABLE 2: RangeMMI = 3.84 so the heightlod square is 4.

STEP 5:
Find the bottom of the square in time.

First Octave:
o 26.75-0.0=26.75
o 26.75/MMMI = 26.75/12.5=2.14==>2.0
o 0.0+ (2.0x12.5) = 25.0 (2/8 th's MMML)

Second Octave:
o 26.75-25.0=1.7¢

http://lwww.webspace4me.net/~blhill/pages.aux/muirkyotes.1.htnr 12/21/200.



Tim Kruzel's Note«-- Part : Page21 of 29

o 1.75/mMMI = 1.75/1.5625 = 1.12 ==> 1.0
o 25.0 + (1.0 x 1.5625) = 26.5625 (1/8 th's mMML)

This results in a square with a height of 4 mMMI'&l a base on the 1/8 th's mMML 26.5625

e STEP 6:
Find the "Best Square”

The result of STEP 5 is a square with a height wiMMI's and a base on the 1/8 th's mMML
26.5625. Refer to TABLE 2: Two squares are candsl&dr the "best square”, the (0,4) square
and the (2,6) square.

The bottom and top of the (0,4) square are:

Bottom: 26.5625 - 1.5625 = 25.0

Top: 25.0 + (4 x 1.5625) = 31.25

The bottom and top of the (2,6) square are:

Bottom: 26.5625 + 1.5625 = 28.125

Top: 28.125 + (4 x 1.5625) = 34.375

Now apply the error function to each square tormeitee "the best square in time".
Error(0,4) = abs(32.75 - 31.25) + abs(26.75 - 25.8)25

Error(2,6) = abs(32.75 - 34.375) + abs(26.75 - 28) ¥ 3.0

The (2,6) square has the smallest error and oné&veapect it to be the square of choice. Ref
Chart #85 in the Murrey Math book. The square setem the book was the (0,4) square.

®Other Considerations When Selectingthe MM Ls

e EXAMPLE 5, shown above, illustrates the weakneshefmethod that has been described here
for calculating the square in time. As mentionée, tnethod described was a simple C language
computer program that | wrote to facilitate my ursi@nding of Murrey Math. The weakness is
the fact that the program only gets two piecesfuirmation about the entity (stock, index, etc.)
being traded, the high price and the low price.

e The high and low price do not provide enough infation to completely describe the behavior of
the entity. For example, a stock may have bounpeahd down between the high and low values
three or four times during the timeframe of inteérédternatively, a stock may trade in a narrow
low range and then shoot up to the high valueeaetid of the timeframe of interest. This latter
case is what happened with McDonalds in Chart 88tce, McDonalds tended to trade in a lo
range, the (0,4) square in time was a better chtbae the (2,6) square in time (which the
program selected).

¢ In short, to be completely accurate in the selaabibthe square in time, one needs to consider the
entire price history of the entity being studiechyAne writing a computer program to calcul

http://lwww.webspace4me.net/~blhill/pages.aux/muirkyotes.1.htnr 12/21/200.



Tim Kruzel's Note«-- Part : Page22 of 29

the square in time would need to look at all ofdlaéa points in the chart, not just the high and
low values. Given all of the price data, one catreate a more sophisticated error function and a
more sophisticated set of selection rules (i.e. TER).

e EXAMPLE 5 (McDonalds) illustrates another considienawhen selecting the square in time. In
this example, after calculating the fit errors, aoeld select between two different squares that
had nearly identical fit results. The fit errorstioé two squares are shown here:

Error(0,4) = abs(32.75 - 31.25) + abs(26.75 - 25.08)25
Error(2,6) = abs(32.75 - 34.375) + abs(26.75 -28) E 3.0

¢ In a case where one square is about as good dwaabtrepresenting the behavior of the traded
entity, choose the square that has a 0/8 th, 4/& t8/8 MML as the bottom MML of the square.
The reason for this choice is that the lines ofdstpgare in time will "map into" the MML's more
effectively.

®Mapping of Murrey Math Lines

¢ Recall that Murrey assigns various support andta&sce properties to the 0/8, 1/8, 2/8, 3/8, 4/8,
5/8, 6/8, 7/8, and 8/8 MML's. Recall also that $q@are in time is the coordinate system
(reference frame) that the Murrey/Gann tradinggwél be applied against. In order for the
Murrey/Gann trading rules to work, the propertiéthe lines of the square in time should match
the properties of the MML's. More formally statéae properties of the 1/8 lines of the square in
time should map identically to the MML's.

e The 0/8, 4/8, and 8/8 MML's are essentially eqaadchother in the sense that they have the
most influence over price support and resistanbe.8, 4/8, and 8/8 MML's are followed by
2/8 and the 6/8 MML's, which are in turn followeg thhe 3/8 and 5/8 MML's. Finally, the 1/8 a
the 7/8 MML's have the least influence over prigpport and resistance.

o Looking at TABLE 3, one can see how the 1/8 lines 0%, 12.5%, 25%, 37.5%, ... 100%) of
square in time map into MML's.

TABLE 3

# of MMI's

in Square 0.0% 12.5% 25% 37.5% 50% 62.5% 75% 87.5% 100%
2 0/8 2/8s 4/8s 6/8s 1/8 2/8s 4/8s 6/8s 2/8
2 1/8 2/8s 4/8s 6/8s 2/8 2/8s 4/8s 6/8s 3/8
2 2/8 2/8s 4/8s 6/8s 3/8 2/8s 4/8s 6/8s 4/8
2 3/8 2/8s 4/8s 6/8s 4/8 2/8s 4/8s 6/8s 5/8

** 2 4/8 2/8s 4/8s 6/8s 5/8 2/8s 4/8s 6/8s 6/8
2 5/8 2/8s 4/8s 6/8s 6/8 2/8s 4/8s 6/8s 7/8
2 6/8 2/8s 4/8s 6/8s 7/8 2/8s 4/8s 6/8s 8/8
2 7/8 2/8s 4/8s 6/8s 8/8 2/8s 4/8s 6/8s 1/8
4 0/8 4/8s 1/8 4/8s 2/8 4/8s 3/8 4/8s 4/8
4 2/8 4/8s 3/8 4/8s 4/8 4/8s 5/8 4/8s 6/8
4 4/8 4/8s 5/8 4/8s 6/8 4/8s 7/8 4/8s 8/8
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4 6/8 4/8s 7/8 4/8s 8/8 4/8s 1/8 4/8s 2/8
8 0/8 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8
8 2/8 3/8 4/8 5/8 6/8 7/8 8/8 1/8 2/8
8 4/8 5/8 6/8 7/8 8/8 1/8 2/8 3/8 4/8
8 6/8 7/8 8/8 1/8 2/8 3/8 4/8 5/8 6/8

o A simple example will help illustrate how to readBLE 3. Suppose one had a stock trading in a
range of 50 to 75. The obvious choice for the sguratime would be the row marked by **. The
price of 50 lies on a 4/8 th's MMML and the priders lies on a 6/8 th's MMML. This makes a
(4,6) square in time with a height of 2 MMMI's thest choice.

o Now the MMMI bounded by the 50 and 62.5 MMML's a&rcourse be divided by 8 to yield the
sub-octave mMML's and mMMI's. The MMMI bounded e 62.5 and 75 MMML's can
likewise be divided into its mMMML's and mMMI's.

e The bottom of this square in time (0.0% line) l@sthe 50 MMML (a 4/8 th's MMML). The top
of this square in time (100% line) lies on the 7BIML (a 6/8 th's line). The 50% line of this
square in time lies on the 62.5 MMML (a 5/8 th's MIM). The remaining lines of the square in
time (12.5%, 25%, 37.5%, 62.5%, 75%, and 87.5%0)1i&/8, 4/8, and 6/8 mMML's from the
sub-octave (In fact the "s" that appears in théetahtries denotes sub-octave).

¢ All of this has been presented simply to pointtbetfact that squares in time with a height of
8 MMI's tend to have 0%, 50%, and 100% lines tieabh MML's with similar price support and
resistance properties. Hence, if one can placedke of a square in time on a 0/8, 4/8, or 8/8
MML (espcially if the square has a height of 4 dvIBII's) one gets a better mapping of
properties.

e How much one should concern oneself with this isfuaappings is problematic. To really
answer this question would require a formal quardiion of the support/resistance properties of
MMML's, mMML's, and bMML's with respect to eachoth&his would be a great research
project for ambitious individuals with time on théands.

®Gann Minor 50% Lines, and 19- & 39-cent Reversals

e The prior discussion on the mapping of MML propestprovides a nice lead into this topic (the
Gann Minor 50%, 19 cent and 39 cent lines). Thiess lare simply the result of the subdividing
the MMI currently being used for the square in time

o Consider a stock trading between 50 and 62.5. Redeto TABLE 1, the scale factor, SR = 100.
The square in time would be composed of eight mdMEach mMMI would have a height of
1.5625 (i.e. MMMI=100/8 = 12.5, and mMMI = MMMI/8 £2.5/8 = 1.5625). Now suppose one
of the mMMI's as subdivided into its eight bMMIEMI = mMMI/8 = 1.5625/8 = .1953125).
One can now see that the 1/8 th bMML is the 19 beat(i.e. $ 0.1953125 is rounded off to 19
cents). Likewise the 39 cent line is just the &8 bMML (i.e. 2 x 19 cents = 39 cents). What
Murrey refers to as the Gann 50% line is merely4it&th's (4 x 19 cents = 78 cents) bMML.

¢ Since the 19 cent, 38 cent, and Gann 50% linesiemgly 1/8 th, 2/8 th's, and 4/8 th's lines, one
can assign the appropriate support and resistanperpies to these lines. One may then use 1
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lines to evaluate price behavior just as one wasklany other 1/8 th, 2/8 th's or 4/8 th's line.

o If one were to create a square in time for anemiith a scale factor (SR) other than 100 (e.qg.
1000), one would apply the same logic to the bMMlrighis case the 1/8th bMML would be
1.953125, the 2/8 th's would be 3.90625 and thehgdine (Gann minor 50% line) would be
7.8125.

®*Time

e The term "square in time" has been used liberalgughout the prior discussions without any
specific statements regarding time. All that hasnbaddressed so far is the vertical price
dimension of the square in time. This is justifgice the process of identifying the MML's and
MMI's requires a little more effort than the diwiss of time.

¢ The fact that less discussion has been devotdgetirhe dimension should not be interpreted to
mean that the time dimension is any less impotteaart the price dimension. Time and price are
equally important.

o Time is divided up in a very reasonable (and pcattnanner). The year is broken into quarte
64 trading days each. Note that 64 is a power(@€2(2 x2x2) x (2x2x2) =8 x 8 = 64). An
interval of 64 can easily be subdivided into hatervals. Note that 8 (the number of vertical
intervals in the square in time) is also a powe2 @fe. (2 x 2 x 2) = 8). Thus, the square in time
can easily be scaled in both the price (verticad) the time (horizontal) dimensions simply by
multiplying or dividing by 2 (very clever). Considalso that a year consists of four quarters.
is also a power of 2. So, a square in time based ap/ear long scale can also easily be
subdivided.

o The ability to subdivide the square in time gives square in time the ability to evolve as an
entity trades through time. The square in time asta reference frame (coordinate system) that
can adjust itself as needed. As an entity reackeshigh or low prices, the reference frame can
be expanded by doubling the square in both the el time dimensions. Alternatively, if one
wishes to look at the price of an entity during sashort time frame one can simply halve the
square in both the price and time dimensions (ti@spin a quarter square). This halving and
doubling may be carried out to whatever degreeastjeal (i.e. Practical within the limits of how
much price and time data may be subdivided. A dailrt can't be subdivided into intraday
prices or time). Refer back to the descriptionhaf tectangular fractal at the beginning of this
paper.

e The argument for breaking the year into quartexgtimely makes sense. The business world
(including mutual fund managers) is measured onaatqrly basis. Each of the four quarters
roughly correspond to the four seasons of the ysach drive weather and agriculture (as well as
commodity contracts). Clearly humans are geareddoarterly cycle.

e Murrey resets the time = 0 point on an annual bdsis is done the first week of October and
corresponds to the day of the U.S. Treasury's nipatid quarterly bond auctions (This year
10/8/97). Once the time = 0 point is set one mmpsi count off daily increments of 4, 8, 16, 32,
or 64 days relative to the time = 0 point to setdlesired square in time (or 256 days if one wants
an annual chart
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¢ At this point one should realize that specifyintnae interval is critical to setting up the square
time. In the above examples that were used tdiditesthe selection of MML's and MMI's the
time frame was implied. All that was specified lre texamples was the price range that the entity
traded at. Naturally, one has to ask the questime price range it traded at during what time
frame?". One will probably want to set up the sgquartime for annual and quarterly time fran
The quarterly square in time will probably be swimkd into a 16 day time frame for intermed
term trading.

e One would need intraday data to set up an intradagre in time. The time coordinate of an
intraday chart is simply divided into 4 or 8 unifointervals. The intraday MML's and MMI's are
then set up using the intraday trading range. éf isrlooking at a weekly chart then a quarter
should consist of 13 weeks.

o Another key use of the time dimension is estimatulign a trend in price will reverse itself. The
horizontal MML's of a square in time represent powof support and resistance in the price
dimension. The vertical lines that divide the sguarthe time dimension represent likely trend
reversal points. My own personal studies, doneherixJIA, showed that on average the DJIA
a turning point every 2.5 days. Since we know thatmarket does not move in a straight line we
would expect to see frequent trend reversals. Muwses the vertical time lines (1/8 th lines) in
the square to signal trend reversals.

®Circles of Conflict

e The circles of conflict are a by product of thegedies of the horizontal MML's that divide price
and vertical time lines (VTL's) that divide time MWL's represent points of support and resista
VTL's represent reversal points. Put it all toge#nad the result is the "circles of conflict".

o Consider a square in time divided into eight pmtervals and eight time intervals. The five
circles of conflict are centered on the 2/8 th/8,th's, and the 6/8 th's MML's and the 2/8 th/8, 4
th's, and 6/8 th's VTL's. Recall that prices sp&d% of their time between the 3/8 th's and 5/¢
MML's. Recall also that the 2/8 th's, 4/8 th's, &ftlth's MML's represent strong points of
support and resistance. If we can assume that/@&ii'g, 4/8 th's, and 6/8 th's VTL's represent
strong points of reversal, we can expect thatowgtendless markets that prices will be defle:
around the circles of conflict. In a fast up or domarket prices will move through the circles
quickly since the price momentum exists to penetsapport and resistance lines.

o The circles of conflict are an example of the valfia standard reference frame (square in time)
in divining market action. This reference frame #sdssociated geometry and rules can be
applied to all price-time scales in all markets.

®The Squarein Time

o Just a few more comments regarding the squarenm s has been stated the square in time is a
scalable reference frame that can be applied fariakk-time scales in all markets. At the
beginning of this paper the pr-time charts that describe the trading history oéatity were
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described as fractals (self similar geometry).dswstated that if one had a collection of charts of
entities from different markets and different tifn@mes one could not distinguish one chart from
the other without the charts being labeled.

e The square in time makes the labels on charts essacy. Rather than thinking of charts as
representing dollars (or points) vs. days (or wegkautes, etc.) one can now think of charts as
representing 1/8 th's of price vs. 1/8 th's of tidk of the rules associated with the MML's and
VTL's and all of the associated trendlines areiedmight along with the square in time. One may
use this scalable reference frame (square in tismednstruct any of Gann's trendlines. Since the
trend lines are tied to the square in time geonsrgre any of the rules that are associated with
the trend lines.

e Gann used various lines for characterizing pticee behavior. These lines may be summarizt
TABLE 4 and FIGURE 4.

e The various momentum lines are summarized in TABLiHd FIGURE 4.

e The column labeled Line Trend specifies whethelitteeslopes upwards (+) or downwards (-)
(moving left to right in time).

e The column labeled Line Slope measures the ratbarige of the line (# of 8th's in price):(# of

8th's in time).
TABLE 4: TRENDLINES
Line Line Points Forming the Line:
Trend Slope Point 1 Point 2
+ 8:8 ) X
+ 8:7 O G
+ 8:6 @] F
+ 8:5 @) E
+ 8:4 @) D
+ 8:3 ) C
+ 8:2 O B
+ 8:1 @] A
+ 1:8 O Q
+ 2:8 O R
+ 3:8 ) S
+ 4:8 O T
+ 5:8 @] U
+ 6:8 O Y
+ 7:8 @) W
- 8:8 o P
8:7 o G
8:6 o F
8:5 o) E
8:4 o D
8:3 o C
8:2 o B
8:1 o A
1:8 o} w
2:8 o Y
3:8 o u
4:8 o T
5:8 o S
6:8 0} R

http://lwww.webspace4me.net/~blhill/pages.aux/muirkyotes.1.htnr 12/21/200.



Tim Kruzel's Notes«- Part :

- 78 o} Q

TABLE 5: MOMENTUM LINES

Line Line Points Forming the Line:
Trend Slope Point 1 Point 2
+ 1.1 G Q
+ 2:2 F R
+ 3:3 E S
+ 4:4 D T
+ 5:5 C U
+ 6:6 B Vv
+ 7.7 A w
+ 8:8 o] X
+ 7.7 G' Q'
+ 6:6 F' R'
+ 5:5 E' S
+ 4:4 D' T
+ 3:3 c U
+ 2:2 B' \A
+ 11 A w'
- 1:1 G' w
- 2:2 F' Y,
- 3:3 E' U
- 4:4 D' T
- 5:5 (03 S
- 6:6 B' R
- 77 A Q
- 8:8 o} P
- 77 G w'
- 6:6 F \A
- 5:5 E U
- 4:4 D T
- 3:3 C S'
- 2:2 B R'
- 11 A Q'

O A B C D E F G
0/8 1/8 2/8 3/8 4/8 5/8 6/8 7 18
TIME ===>

FIGURE 4
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®No One Ever Went Broke Taking a Profit

As we all know, traded markets do not move in aight line. The prices zig and zag. A fast le
movement in one direction is usually followed bregersal as traders take profit from that
movement.

Murrey provides tables that list the probabilityoaftain price movements for stocks in terms of
square in time MMI's. For example, one table ietior stocks trading over 50 and less than
100. (This is for price movements over a short tgpan (i.e. the MMI for the square in time is
1.5625 mMMI). The table is listed here:

1/8 th + .78 cents 50% of the time = 2.34
2/8 ths (3.125)  75% of the time = 3.12
3/8 ths (4.68)  85% of the time = 4.68
4/8 ths (6.25)  90% of the time = 6.25
5/8 ths (7.81)  95% of the time = 7.81

The way to read an entry in this table is as fodrow 3): If a stock moves up or down in price
(within the square in time) by 4.68 then the proligithat it will reverse direction is 85%.

Another way to look at it is:
If a stock moves up or down in price (within theiace in time) by 4.68 then the probability thi
will continue to move in the same direction is 16280% - 85%).

This table could also be re-written in terms of M8[This assumes that the scale factor (SR) for
the square in time is 100)

If Price Moves By: The probability of reversal is:
(1 x MMMI) + (4 x bMMI) 50%

(2 x mMMI) 75%

(3 x mMMI) 85%

(4 x mMMI) 90%

(5 x mMMMI) 95%

The message here is that large fast price moveraeatshort lived. Take profit and move on to
the next trade.

®Future Topics

GANN Trading Rules

o Japanese Candlestick Formations

.I=Top of Page
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