rallax

Financial Research, Inc.

FORECASTING POTENTIAL OF PRICE-VOLUME SEQUENCES

Applications to PV Crossovers, Zigzags, and A/D Indicators

By S. Kris Kaufman, President
Parallax Financial Research, Inc.
Redmond, WA

www.pfr.com



http://www.pfr.com/

. J Topics earallax

Financial Research, Inc.

e Are Market Price and Volume (PV) changes Random?
e How Do We Construct and Visualize PV Sequences?
e Analyzing Non-Random PV Sequence Results

e Focused Applications

— An Improved A/D Indicator (“VolumeTrend”)
— A Generalized “Gartley” Indicator

— A Price-Volume Crossover Indicator
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Price-Volume Sequence Definitions rallax
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e Better to analyze relative changes in Price and Volume

e Change between observations fall into 4 categories:

A.

B.

C.

April 17, 2014

Price increases & Volume increases (P+V+)
Price increases & Volume decreases  (P+V-)
Price decreases & Volume increases  (P-V+)
Price decreases & Volume decreases (P-V-)
Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 3
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Date Close Volume dP dv Type
19600315 54.74 2686

19600316 55.04 2964 1 1 @
19600317 54.96 2143 0 0 D
19600318 55.01 2619 1 1 A
19600321 55.07 2495 1 0 B
19600322 55.29 2498 1 1 A
19600323 55.74 3021 1 1 A
19600324 55.98 2944 1 0 B
19600325 55.98 2637 1 0 B
19600328 55.86? 2486 0 0 @
19600329 55.78 2318 0 0 D
19600330 55.66 2447 0 1 C
19600331 55.34 2697 0 1 C
19600401 55.43 2260 1 0 B
19600404 55.54 2451 1 1 A
19600405 55.87 2842 1 1 A
19600406 56.51 3452 1 1 A
19600407 56.52 3072 1 0 B

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 4
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e Are market Price-Volume sequences random?

e Chaos Game Representation (CGR) is an iterative
mapping technique

— Good way to visualize sequences

— Convenient way to see if the sequence is random

Iterative mapping technique

— The Chaos Game Repré5entat.ion of U, on the unit squa-re Sis
— a sequence {Xp, ..., X,} defined by

%= (3.2)
X:—I—l — % X;' _|_£u,-+1)_-_
£D_ (0 0) fB — (0?1): f‘ﬂ‘ — (11)* {C — (10)
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P+v+ A

« Each pointin
PV sequence
maps to a point
in the square

« Random
sequences fill
square without
a pattern

* Non-Random
sequences
show a fractal
pattern

D p-v- P-v+ C

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052
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e CGR Visualization
of a Genetic
Sequence

A Discernable
fractal Pattern
indicates that the
sequence is NOT
Random

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052
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earallax

CGR on Random PV Data

Pattern indicates
that the sequence

No Discernable
is Random
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CGR on ALL DJIA Daily Data since 1925
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A Discernable
fractal Pattern
indicates that the
sequence is NOT
Random
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CGR on DJIA Split by 3Day Forward Outcome eara"ax
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DJIA CGR Sequence Representations split into two graphs based on 3Day
Forward Outcomes. The patterns are different, but still NOT Random
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50.0%

%Cases ending in PV State A,B,C, or D preceding >=3 Std. * Increasing volume
Deviation Price Move within 3 Days in states Aand C
significantly

45.0% -

40.0% -

35.0% -~

30.0%

% of Cases
¥
[=]
S
l

20.0%

15.0% -

10.0% -

5.0% -

0.0% -

precedes large
price change 3
days forward

e Volume enhances
price change

W 7+3<-3

W 7+3>3

 Price and Volume
changes are both
important to

A (P+,V4) B (P+,V-) D (P-\) C (P- V) forecasting
Last State
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e Sequences of PV Changes are not Random

e The Ability to Forecast Exists

e |ncreasing Volume {A, C} Forecasts Larger Price Changes

April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 12
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Application to A/D
Indicators
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- e Simple example using
Chaikin Money Flow

El Vars: ADL(0), MFM({0), MFV(0), ADLp(0), ADLpi(100), ADLi(100), ADLpZ(0):

e ADLis normal A/D Line

El MFM = iff (H»L, ((Close - Low) - (High - Close)) f(High - Low),Q):
E MFV = MFM * Volume:
E ADL = ADL[1] + MEV:

E ADLp = ADLp[l] + iff(V>V[1], MFV, 0);: ° ADLp onIy accumulates
B ADLp2 = ADLp2[1] + iff (V>V[1] and ((c-c[5])*MFV)>0, MFV, 0); .
if Volume Increases

B /S plot
Flotl (ADL, "normal AD™):
Plot2 (ADLp, "V incr AD"): | . .
FPlot3 (ADLp2, "PV incr AD"); ¢ ADLpZ onIy increases if

Volume increases AND
Price moves in
direction of 5 bar trend

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052
Business: (425) 868-2486 URL: www.pfr.com
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ARy o - o rallax
| Il A/D Application: Applied to Chaikin A/D Financial Research. Inc.
WFC - Weekly NYSE L=48.21 0.50 1.05% 0=41.29 Iiif‘
;-,iﬂlllll Same as other A/D
IT ) l”"m” Indicators except
oen '|i ! add nothing when
VolumeTrend I 3 Volume iS
‘ l I”'”“l IN it decreasing
gt~
Y _
MHIJ I 1 Add more when a
- ) : ‘ : . . . Ml 6.100,111,985.55 price trend IS
. , //\_d_/\w’/—f;,;ﬂ“ - 15.500.000.000.00 confirmed with the
e medsed B Hurst Exponent
: : . : V ad]usted + 13,500,000,000.00

_/-""v-’-_

J_’_/—/ _/_/_’_’_,-f- PV adjusted
d‘
_"\__rfJ

- +3,000,000,000.00
B 2.574,536,002.90

+ +2,000,000,000.00
- +1.500,000.000.00
- +1,000,000,000.00

T T T T T
'12 13 14

Allows easier trend
following

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052
Business: (425) 868-2486 URL: www.pfr.com
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Price

Volume Trend
follows the trend 0.2200

' / : 1,316.00
- Al Y - - - L1 314.00
' / . L1312 00
Retracements f

1.322.00
1,320.00
1,318.00

1.310.00
1.308.00
1,306.00

/ 1,304.00

0.3400
-0, 3200
0.3000
0.2800
+0. 2600
—

5:00

530

600 630 T00 730 800 830 900 930 1000

Same as other A/D
Indicators except
add nothing when
volume is
decreasing

Add more when a
price trend is
confirmed with the
Hurst Exponent

Allows easier trend
following

Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052
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Application to a
Generalized “ Gartley”
Zigzag Indicator
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7

48
46
44 4
X
42
0 1
April 17, 2014

e Goal of this “Gartley”
zigzag pattern is to
predict if leg YD will

Y
A / expand beyond leg CD

Gartley 222 Zig-Zag Pattern

C / e Do PV sequences help?

R1
R3 /

R / e Zigzagis a subset of all
/ PV sequence where
g D price always alternates

Pivots: X, A,B,C,D, Y
Ratios: R1, R2, R3

e Three PV segments

2 3 4 5 6 7 8
Time
Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 18
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Zigzag Application: Generalized “ Gartley” eﬂra"ax
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Next Leg Price Expansion Factor

Forecasting the Final Leg of a Length=3 PV Zigzag Sequence

Down Forecasts Up Forecasts
1.4 1.4
13 g 13
&
1.2 c 12
S
1.1 £ 11
o
1 a1
a
0.9 = 0.9 -
o
0.8 g 058 -
0.7 I I ¥ 07 -
=
0.6 —J 0.6 -
ADB BCB ACB BDA ADA BCA ACA DBD CBD DAD CAD DBC CBC DAC | CAC
PV ZigZag Sequence PV ZigZag Sequence
Volume increases on each of
the 3 legs that produce the
most future price movement
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 19
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Zigzag Application: Generalized “Gartley”
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I.dl[][}213'|[}5)

Htl

075057090
H r‘
|- [

New indicator
built with neural
net learns about
PV and Time
sequencing in
the zigzag to
predict the final
leg expansion

i/ !
I (1.00,0.70,0.98) 11
’ [l} I Running forward
(0.80,1.14,0.69) .
| H it alerts when
F0.940.78,058) Iarge expansions
expected
" Deets CoMarte Aprd
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 20
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Application to
Price-Volume
Crossovers
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e Plot price versus

PRICE-TIME VIEW volume
2 4
- T
" ’ T e Price-Volume
e | l ’ ) (L l ‘ PRICE-VOLUME VIEW Crossovers are a
4 2
> A subset of all
P
TIME ~ R sequences where last
|
VOLUME-TIME VIEW e c | segment crosses an
E .
, R earlier one
fe} 2 3 -
L VOLUME
u 1 4 R .
v e 24 Possible crossing
configurations
TIME
e Cross implies testing
of past prices
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 22
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PV Crossover Application
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Li 4] llll;
J

TITLE:  Price-Volume Crossover Patterns | .
p e Plot price versus
FINAL SEGMENT. :glf:uﬁ*::g::i::s ln / A I
; volume
E
vC .UME
A b e .5 Price-Volume
- 1 1.2
1 201 21 | es Crossovers are a
. o] i . subset of all
, R
A vl | sequences where last
C c : c
E E : E segment crosses an
earlier one
VOLUME VOLUME VOLUME
51 3.1 51 2.7 5| -9.8
D 10 | -1.0 10 | -0.3 0] 5.1
15 | -2.8 15 | -0.4 15 1 2.5 1 1
o e Bz e 24 Possible crossing
configurations
P p P
R R R
I | |
C C c
£ : £ e Cross implies testing
of past prices
VOLUME VOLUME VOLUME
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 23
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PV Crossover Sequence Weights earallax
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HJH{\_"_F: -. e

&8 Rotatiol sequendi@ cCrossEl Edgcll Weightll e Most negative: Price down hard on
L cc DL 4 B oL increased volume followed sometime later
I.B cc B..A 3 -3.94% -1.55 ) .
I.C e AA > 373% 288 by price down on an even bigger volume
I.D c D..A 5 -3.82% -1.83
I.E c C.A 6 -4.02% -1.05
I.F [ A..A 1 -3.78% -0.06 P
I.A c B..C 21 -3.16% -1.12 )
1B c D..C 22 | -3.50% -0.86 :
II.C c C..C 23 | -424%  -0.86
I1.D cc B..C 20 -3.91% -1.23 voLumE
II.E cc A..C 19 -3.25% -1.37 .. . .
ILE a C.C o -311% 0.67 e Most positive: price up on slightly
Lk ae ol SR S decreasing volume followed sometime
I11.B cc C..D 12 4.55% 1.05 . .
i.C cc D.D 1 7.22% 1.26 later by price up sharply decreasing
I11.D C A..D 8 5.38% 0.53 Volume
I11.E (o B...D 9 4.79% 0
I.F C D..D 10 4.31% -0.11
IV.A (o C..B 18 4.77% 1.6 P
IV.B c A.B 13 5.52% 1.95 ;
IV.C c B..B 14 5.69% 2.37 M
IV.D cc C.B 17 5.74% 2.14
IV.E cc D...B 16 6.34% 0.98 VOLUME
IV.F cc B...B 15 7.30% 0.43,
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 24
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S&P 500 Emini
I|||

|1,200.00

[1.800.00

F1,750.00

Looks at 5 scales for
crossovers

Calculates weighted
average of expected
performance for each
crossover found

| . . . . . . 1 l1,700.00
‘ “‘ ‘IH ‘ Signals when
‘H|I|||H\ U|||| “| HH| ‘ PV weighted average
- | ‘ ‘ :‘ - - — | I exceeds a threshold
\‘ \HH ‘ M Crossover
o -~ Buys |
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 25
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;, J) Measuring Indicator Performance earallax

L

A

e Winners exceeding
random (“Edge”)
must be >0 for some

Edge _ amount of time
(Excess win rate%) (assume W/L= 1:1)
&
Max Edge e .and then return to
|
I B
________L______ e Peak Duration is time
| T until maximum edge
I | I .
: I is reached
. - 8
it A Time e Half-Life is time when
Duration
edge has decreased
by 1/2
April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 26
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Excess Win Rate (Edge%)

Edge % for PV Crossover Sell Signals at Different Ranks e Winners exceeding

random (“Edge”)
peaks at 5.5% for Top

>0 Rank 95 sell edge% (1358) 10% Of Sel IS
Rank 90 sell edge% (2716)
2.00% ¥ Rank 50 sell edge% (13581)
v \\ Peak Duration is 2
. A bars

2.00% \ /\ ..and then return to

N \_\ Zero
1.00% "\
\ e Half-Life is about 6

bars

6.00%

0.00%

1 2 3 4 5 5] 7 8 9 10 11 1
Bars Since Signal

April 17, 2014 Parallax Financial Research, Inc. 16541 Redmond Way Suite 147C, Redmond, WA. 98052 27
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JL PV Crossover Buy Performance eara"ax

e Winners exceeding
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random (“Edge”)
8.00% peaks at 8% for Top
7. 00% 10% of Buys
6.00%
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c 00% Peak Duration is 4
bars
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e .andthen returnto
2.00% zZero
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0.00% e Half-Life is about 10
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—#—Rank 90 buy edge% (1531)
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| A J Financial Research, Inc.
1 r"ll
.

e Relative Price and Volume changes are NOT Random

e Large Price moves are often preceded by increases in volume

in the same direction

e Applications of PV changes can improve or help create

predictive indicators:

— An Improved A/D Indicator (“VolumeTrend”)
— A Generalized “Gartley” Indicator
— A Price-Volume Crossover Indicator
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