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Timing Solution - General Idea

o Basicldea
o Timing Solution and Technical Analysis

Basic Idea

Timing Solution is the program designed to get a reliable projection line for any
consistent set of data.

o The program creates projection lines for different financial instruments.
The projection lines are based on models and built by the specialized
Neural Net. The models are based on different ideas - presumably Math
methods and some other techniques. We work only with the models that
have proved their usefulness.

o The program uses many parameters. The default settings show the best
values for parameters received in the process of extensive Back Testing.
Thisprocess (i.e. Back Testing of the models) is our work-in-progress. We
do constantly the search for best "default” values. Thus, it is quite possible
that some discrepancy may occur between the default parameters, written
documentation and the program itself. Watch for the upgrades - each
upgrade of the program is cumulative and contains the most recent
information.

o Because the main goa of Timing Solution is finding the best projection
line, the criteria to evaluate the quaity of this projection line will differ
from those that are used in Technical Analysis. The most used criteriaare:
the correlation coefficient between the price data and the projection line
and variations of this method (like next day price changes).

o The best practica results are achieved when several projection lines are
considered (such as the projection lines obtained through Spectrum,
Astronomica model and the model based on price bar patterns/Japanese
Candlesticks method).

o Weconstantly do the Back Testing of forecasting models trying to find the
best models applicable to different financial instruments.

Timing Solution and Technical Analysis

Timing Solution is not an illustration or application of Technical Analysisideas.



In brief, the main goal of Technical Anaysis (TA) is to build the effective trading
strategy that optimizes profit/risk. The fina result of this system is the accurately
calculated entry/exit signals (Robert Pardo, John Wiley& Sons, Inc. Design, Testing and
Optimization of Trading Systems, NY 1992). Mostly, these systems are based on different
price indicators (including volume and open interest).

The main idea of Timing Solution is to get the projection line based on different events
that actually take place in our world. We can take any event for the analysis, and the price
itself might be considered as the event as well (for example, in the auto regression
model). The Object Oriented Neural Network models the price movement in respect to
the events that we choose. In this case, it is more important to get the fitness between the
price and the projection line; thus, we need acorrel ation coefficient to evaluate the fitness
and then Back Testing to get the evidence of the model's effectiveness.

Sometimes users ask me why Timing Solution does not generate buy/sell signas and
does not estimate the model's performance this way. To answer this question, let us
consider the ssmplest Technical Analysis trading system: the buy/sell signals generated
by intersection of the two moving averages - short and long ones. The profit isthe natura
measure to estimate the performance of this system. We cannot apply other criteria (like
correlation) for this system, because they are simply not applicable here. This approach
does not alow to "seeing" the future, all it does is just a statement that the current price
configuration indicates the possible turning point.

The question is: what is the real forecasting ability of trading systems based on
indicators? | think the best answer can be found in this book: Robert W. Colby "The
Encyclopedia of Technical Market Indicators', Mc Grow-Hill, where the trading
strategies based on 127 indicators are analyzed. The detailed research conducted by
Raden Research Group (P.O. Box 1809, Madison Square Station, New York, NY 10159)
shows that the forecast based on these indicators provides usually 0%-10% (if we use
0%-100% scae), and it is mostly closer to zero. Moreover, if we anayze the short term
forecast with 0-20 days horizon, the forecast ability is no more than 3% (see Robert W.
Colby "The Encyclopedia of Technicd Market Indicators® pp 40-43).
Timing Solution alows creating the projection line for many price bars ahead. The
method of estimating the accuracy of this line is totally different. First of dl, we are
interested in fitness between the real price diagram and the projection line; the correlation
isthe natural measure for thistask, it shows the closeness of these curves. To estimate the
performance of these models, we use intensively the Back Testing procedure. Here is a
piece from area Back Testing report:

Second Best
Model The Best Parameters Parameters
Neura Net (12
Neural Net (12 hidden)

hidden)
train last 1000 bars
FAM_15 Pos Asp_Geo.hyp [forecast on 50 bars

train last 1000 bars
forecast on 100

bars
Av. Ay
Correlation=0.1558 |~ .
(+32/-19) Correlation=0.1335

(+34/-17)



Linear Model

Linear Model .
train last 1000 bars ]Egar'gcgasfolnoggobas
FAM_10_Pos Geo.HYP 'ff\:ecag on 600 bars |y
: L Av.
8%&%%'0”‘0'1525 Correlation=0.1437
(+35/-16)
Neural Net (12 rl\]li((a;ér:rl])Net (12
hidden) train last 1000 bars
train last 1000 bars forecast on 600
FAM_15 Pos Geo.hyp forecast on 600 bars bars
Av.
L Av.
Correlation=0.0810 Correlation=0.0787
(+30/-21) (+31/-20)

It shows that one of the models (marked by red color) provides the average correlation
0.1558 for 50 price bars ahead. It means that this model explains 15% (0%-100% scale)
of price movements on 50 price bars ahead.

The following diagram is the typical output of Timing Solution program.

Look at it. Here you can see three possible scenarios of future price movements for some
security:

ZiPossibiFe hl.l'l:liiing po,int

L. . s & -~ < < ! ~ B
Y ou can locate zones with a strong probability of the trend change for this stock. What is
also good, you are able to know them a way ahead. If this information is confirmed by
Technica Anaysis methods or by some other fundamental factors, this is a serious sign
for the trader.
Thus, Timing Solution gives you hints on future price movements. If these hints are
confirmed by other methods, you may apply them as apart of your trading strategy.



Timing Solution - Definitions

o Training and Testing intervals. Learning Border Cursor (LBC) and
ABC notation.

o Back Testing Concept (how to avoid " information leaks")

o Final Optimization

o What isthe Correlation Coefficient?

aTraining and Testing intervals. L earning Border Cursor (LBC)

When you download any price data file, you will see that al available data are divided

into two intervas:
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Blue interval is Training Interval, Red interval is Testing Interval. The border between
them is Learning Border Cursor - LBC.

You can set the LBC wherever you want. To do this, just click on this icon: %'. and
then click the left mouse button at the place where you want to set LBC.

|
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Also you can set LBC clicking on this button: = . In this case, you will get the window
to set LBC on any price point manually:



14 L\\;;,-urn]ng Bonderseunsond [L6{5)

Training Tst

Price Barz

03.11.1333 0330
10.11.1939 09:30
11.11.1333 0330

I 12.11.1999 0530
; 14.11.1939 0920
“ ‘ “ ‘ 16.11.1993 03,20

17.11.1933 03:30
18.11.1333 0330
13.11.19533 03:30
21.11.1333 0330
2311.1333 09:30
2411.1333 0330
26.11.1939 09:30
28.11.1933 03:30
30.11.1933 09:30
01.12.1933 03:30
0212.1333 03.30

BBack Testing Concept (how to avoid " information leaks")

When you create any forecasting model, the program takes the points from TRAINING
interva only. It does not use the price points from TESTING interval, these points serve
to estimate the model’ s performance only.

Look at this example:
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This is one of the models to forecast Dow Jones Industrial (DJI) index. This model is
based on fixed cycles plus Neural Net. The Black line is the oscillator for DJI, the red
line is the forecasting curve caculated by the Neura Net. It shows good fitness on the
blue (training) interval. Thisis not surprising, because the program uses these points to
train our Neural Net.

The fithess on red (testing) interval of the example is not too good. Here the Neural Net
works in the forecasting regime. The price points on the testing interval are necessary to
evauate the rea forecasting ability of the applied Neural Net model. Here we compare
two curves - the data line and the projection line.

So, remember this: the rea forecasting ability of any model can be estimated on the
TESTING interva only. Thuswe can avoid so called "information leaks".

The Neura Net knows and "sees" only the price data before the Learning Border Cursor
when it creates the models.

For some tasks, it is necessary to use another interval; it is caled VALIDATE
INTERVAL, you can define the length of the vaidate interval here (in “Main Window
View”):
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Now the Main window looks:



ting

It is divided on three intervals A — training, B- validate and C — testing. The ABC
notification is used everywhere in the program.

. Q Correlation= 0.1259 c -

the correlation between projection line and price calculated on TESTING (C) interval is
0.1259.

BSrinal Optimization

Final optimization is when you use ALL available price points to make the forecasting
model. When we do this, there is no price points | eft that can serve as atesting interval to
do Back Testing, because now the program uses all of the price points to create the fina
model. Thus, final optimization is recommended only when you trust your model.

To make the final optimization, move the LBC to the last available price bar (by clicking

on thisicon = ).
Here is how the forecasting model looks like:
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Compare this picture to the diagram above. There is no price data on the red interval,
when you do final optimization. Y ou have here only real forecast.

aWhat isthe Correlation Coefficient?

Thisisthe definition from Financial Forecast Center (http://www.neati deas.com/cc.htm).

What is the Correlation Coefficient?

The correlation coefficient concept fromstatistics isa measure of howwell trendsin the
predicted values follow trends in the actual values in the past. It is a measure of how
well the predicted values from a forecast model "fit"* with the real-life data.

The correlation coefficient is a number between 0 and 1. If there is no relationship
between the predicted values and the actual valuesthe correlation coefficientisO or very
low (the predicted values are no better than random numbers). As the strength of the
relationship between the predicted values and actual values increases so does the
correlation coefficient. A perfect fit gives a coefficient of 1.0. Thus the higher the
correlation coefficient the better.

For practical usage, you should know that:

1 - Meansidea coincidence between some data.

0 - No correlation. Two sets of data are not related.

-1 - This is anti-correlation, which means that the predicted values "mirror" the actud
values (or one data set isthe "mirror” for another one).


http://www.neatideas.com/cc.htm

These are examples:
Positive correlation (=0.5); these two curved lines show the same price movement (most
of the time). In other words, price goes up or down for both lines:

DRy Rel. Osg.

No correlation (0.07); these two curved lines show totally different movements (if one
goes up, the other may go up or down and there is no regularity seen):

OMmd Rel. 0sc.i1,5450 Close)

Negative correlation (=-0.4); we observe the "mirror" effect (when one curved line goes
up, the other one goes down in most cases, and vice versa):



M@ Rel. 0sc.(h50,50 Close)

What correlation is good enough? The more the better. Usually, the models that we
anayze provide 0.1-0.2 correlation. Sometimes it is more than that, but these results are
not stable. To be sure that this result is not accidental, it is necessary to have a sufficient
amount of price bars for calculating the correlation.

This table shows the sufficient amount of price bars for different correlation coefficients
(Student's t-distribution):

Amount of price

pointsto be sure

Corrdlation | 4o thisresult is
not accidental
0.1 390
0.2 100

Timing Solution - Interface

o Timing Solution Interface at a First Glance

o Timing Solution I nterface at the Second Glance - Downloading the
price history data

o PriceChart Manipulations

o Creating Indicators

Timing Solution Interface at a First Glance

When you run the Timing Solution program, you will get this window:



- Timing Solution © 2004-2008 (Built March 14,2008)

\

|

|

Price chart. B | | Createtechnical

manipulations |/A analysis indicator
WA

r'_lf) Wnl-dad '
price

Thisisthe Main Window. There are severa sets of icons here:

e & @+ o o .
H mMa% - These buttons allow downloading price data, adding one or
more new price bar/bars, save/open your work, setting the analyzed time frame.

x = o g [0
BN RN T rhis st of
buttons hel ps to manipulate the price chart, i.e. magnify any area of the chart, shift it, and
shift/reset the L earning Boarder Cursor (LBC).

Add Indicat o
M e = - These buttons serve to create the indicators
(like MACD, RSI, and Oscillators) on the chart.

This button: activates the "Main Window View":
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Here you can define the view of the price chart: size and the color of the line that

represents the indicator on the diagram. The last button in this row, H . alowsto save
previously created indicators as adefault option.

- @ - These buttons serve to activate the Statistical Information
window, Natal dataand Natal chart.

Timing Solution | nterface at the Second Glance - Downloading the price
history data

Let uslook at the program's functionsin details.

To download the price history data, click on this button S This window will be
displayed:
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2) Chose file name

Y ou need to choose the directory where thisfile is located, define the file and click
“"Load" button. Also define the forecast horizon, i.e., the length of your forecast.

To download CSI or Metastock data, use these tabs:

| Download Price History
Text Format | == 5| Farmat | == MetaStock Format |

Search |
[ Clazz_DWI_example.cav \ e | Prewvie
D CORM. tat 04/04/1983
I Crudelil.asc 0470571983
[ DJI_from_1900 cav 04/06/1983
[ DJI_from_1985.cav 04/07/1983
™ M e 1RAR o 04/08/515983

Clicking “Load” button you will get this dialog box:



Trading starts at IEIEI h30m 00z i am { pm
B txchange Location | Q@ Atlas 7:22:56 PM
Timezu:unel':I5 h OO0 003 " FE &
Time zone hiztom | 12 Moy 1882 S0V ﬂ

31 Mar 1918 4.0W
27 Oct 1918 5.0W
30 Mar 1919 4.0W

26 0Oct 1919 5.0W g ]:IHEJI%
Latitude|33 * 52 00" rN OGS
Lu:ur1g|ituu:h3|'|5'I “12'oot FE W

X Cancel

This information is necessary if you use the model based on astronomical cycles. In this
case, it is necessary to synchronize the trade time with the real time.

Trading starts at |na h30m 00 & am ¢ pn

Type here the time when trading starts:
Also the program should know the time zone and the history of its changes (Dayllght

saving time). In most cases you can set it clicking “Exchange Location” button:

. Exchange Location

Berlin
Chicago

HongKong
Time zone hi | ondon 3

Moscow 4.0

M York

ew_Yor T

nyc 5.0V

Time

Sydney
Taiwan

LEIt_—_

If you mostly use data from some particular exchange, we recommend setting this“ Time

E Defa
Zone “by default; o _Sult

If you plan to use the Natal Chart (first trade chart) click this button to set it:

—————

h‘ﬁﬁ@@@




Now we are amost ready for the anaysis. Click on "Calculate" button to produce the
necessary calculations before the anaysis:

Click "'Calzulate” Buttar

2 4 Caleulate | M |

Now all ready Solutions of the program are available for you. They are combined into

some groups — modules (see Modules descriptions in the proper parts of this
Documentation):

Salutionz
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Price Chart Manipulations

The set of buttons to your left serves to define the operations that may be produced by
dragging the mouse:

e .
Magnify
Set LBC

This button serves to magnify a part of the price diagram to see more details. The
next button is for setting the Learning Border Cursor (LBC).

aOperations with LBC. If you click on this button 7“. you can set the Learning
Border Cursor to any place on the price chart; smply move the mouse to appropriate
position and click it there. When LBC is set, adl the data to the left will be used for



training and learning purposes while the data to the right will be used for testing the
models.

o qp 1= . o :
Other buttons related to LBC are: . The first button serves to shift

LBC on one price bar ahead. The second butfon 4P shifts LBC on one price ahead and it
shifts the viewed interval at the same time. The third button ==l allows to set LBC

position manually, while the last button =l sets the LBC on the last price bar. This
option is especially valuable when you do the final optimization (not the regular training
and Back Testing of the models); in other words, when you use AL L available price bars
to produce the projection line.

M agnifying Viewed | nterval To magnify any interval, click on this button ©.and

drag the mouse cursor. The other way to activate this button is by clicking & and then
pressing the right mouse button and dragging the cursor; thus you select the timeinterval
to be magnified.

=S Shifting Viewed Interval To shift the interval, click on the left mouse button and
drag the mouse along the price chart.

These pictures explain how to manipulate with the price chart using right mouse button to
select any part of price chart:

| o} Ias | —L
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14000 —

Press RIGHT mouse
button and drag
mouse to select the

12000 — interval you need

13000 —

and then the left mouse button to move it:
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Y ou can use these buttons as well to manipulate the viewed interval:
k=l _ maximize the viewed interval, i.e. display al available price points;
* - expand the viewed interval;

= - narrow the viewed interval;
= . shift the viewed interval to the right;

<= _ shift the viewed interval to the | eft

There are severa additiona options there that allow to customize the display of the price
chart on your screen:

Using these buttons you can vary the top/bottom margins:
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If you intensively work with charting tools and need to have the maximum room for price
chart, you may disable control panels through “View” menu:

iming Solution © 2004-2008 (Built March 24,2008)
"YW Solutions Back Testing Tools Advanced Opti

?I Main Panel Shift+Ctrl+F1
tE Additional Panel Shift+Cirl+2
: Solutions Panel Shift+Ctrl+F3
j v Charting Panel Shift+Ctrl+F4
g  Price Chart Only Shift+Cirl+F8
; View LLE Shift+Cirl+F11
; SolutionsULE swith Shift+Cirl+F12
; Mouse Movement - Price Pointer Shift+Ctrl+F5
- Mouse Maovement - Data Pointer shift+Ctrl+Fe
g v Mouse Movement - Cross Hair

Thms smm el im

Also you can use Shift-Ctrl-F1 (F2,F3...) key combinations.

In this case the Main Timing Solution will look (just the price chart and the panel for
charting tools):
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Also you can enable/disable the mouse pointer to see price, date and the cross hair.
Trading dayshours

Asthe main purpose of Timing Solution is creating the projection line, we need to know

the trading days and hours that the projection lineis calculated for.

Y ou can set these parameters through “ Options” window (“ Trade days (hours)” tab) or
when you download the price chart using this button:

—DatedTime Farmat [31 Jan 1973 = 790131}
Datel kDD OHLC Wl 001 J Tlme Nl:utlr

; Format—
‘ Time Zone ||- Auto ii

There are three kinds of data: daily data, daily intraday and weekly intraday.

Trade Days/Hour

1) Daily data— we have one price bar per one day. The sample of such datalooks like
this:
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Working with this type of data, we need to exclude weekends and holidaysin "Options™:
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[v Exclude Saturday, Sunday

Holidays

The projection line generated for this data sample is shown here:

MM Rel. Osc. (1,25,25)
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In this case, the program generates a projection line on adaily basis and skips
weekends/and holidays automatically.



2) Daily Intraday data- we have intraday data stream during the day. Let say itis
measured by 5 min ticks. We will get for just one day so many 5 minutes price bars. In
other words, this type of data allows observing the intraday dynamics of the price change,
and this dynamicsis limited by trading hours (i.e., from 9:30 am to 4:00 pm for NY SE).

Thisisthetypical example of such kind of data:
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For any day (except weekends and holidays), we have 6:30 hours bunches of price data.
In this case, you should set up the time when the trading starts and ends during the day:



1" Srade Days (Honrs) JJL

| M

[v Exclude Saturday, Sunday

The Market iz Oper

from |09 h30m 00 s

to [16 hOOm 005

Uze Military Time [0._24]

L ) [ i [

Look how the Neural Net generates the projection line under these options:

EM intradag¥hange
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The program skips non trading days and non trading hours (these periods are marked by
red stripes under the time scale). If you will try to set daily options for this kind of data,
you will not get the intraday projection curve. The program must know what kind of data
it operates with.

3) Weekly Intraday data - thiskind of data correspond to intraday data within trading
hours. The trading begins (as an example) a 9:30 an Monday and stops at 4:00 pm
Friday. During this five day period (nightsincluded), we have an intraday data stream
(like for Forex). Thisisthe typical example of weekly intraday data:



[=:]
=

| N M | | |
| 11 N N ‘ |
- \' (LU 'Y
| | | | | | | ‘H|
- L
AT L | [ R .
S (I D
S
| | i | | | | i i |‘
| | i | | | | i i i
| | | | | | | | | |
Jg g g I F I & 9 &
AN A R Y A A G R~ 2
: 2005

Here we have the datawhere the trading begins at 3:00 am every Monday and ends

Saturday at 7:00 am (local time) every week.

For this particular example, set these options:
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Thisisthe projection line generated by Neural Net under these options:

EM@H intraday Change
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We have series of continuous 5 days data. If you try to use Daily-Intraday for this kind of
data, you will not get the projection line for non trading hours (like on Wednesday from
4:00 pmto 9:00 pm).

Creating Indicator s



Timing Solution is able to create different Technical Anaysis indicators. Any of these
indicators can be used as a target (output) for the Neural Network. In other words, the
program can create forecasting models for these indicators.

P ald Indicator B3

To create any indicator, use this set of buttons:

Clicki ng on "Add I ndicator" button, you will get this window:

3

M oving Average

Price Oscillator % o OK
ater

Relative Price Oscill
MACD Histogram [12.26.9)
Filtered " ave [£igzag)
Intraday Change x Cancel

[4] Wolatiliby

[R51] Relative Strenagth [nd.
Big Changes

[AD0%] A, Directional Mo,
Hurst Exponest ™
Maore ...

L Mare

[~
=]

Choose the indicator to create and click "OK™".
Choosing "More ..." option, you will get the access to the additiona list of indicators.
Here they are:
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As an example, let us make the indicator "% of changes current Close relative Open one
trade before”. The indicators like this one are very suitable in making of auto regression
models, when we forecast future price movements using the price information from

several earlier trades.
When the indicator has been created, you will see the additional panel on the price chart

to display thisindicator:
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In Main Window View (clicking button or by right mouse click), you will get the
dialog window to adjust the visible parameters for the created indicator:
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Here you can change the width and color of the created Volatility line. Also there is a
possibility to display thisindicator over the price chart or display it on a separate panel:

= 4 ¥ Price Chart Style l Canc

Herein Main Window View you can adjust the height of thisindicator’s panel:
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Some indicators (such as moving averages, zigzag, etc.) are displayed on the price chart
itself:
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To create the reliable projection line, sometimes it is necessary to use the speciad
indicators that are different from common Technical Analysisindicators. An example of
such kind of indicator is the detrended zigzag. See the chapter " Detrended Zigzag
Index - the best indicator to reveal turning points'.



Easy Start

o Learningthe Timing Solution software
o Timing Solutions
o Goinginto Depth: Fast Solutions

L earning the Timing Solution softwar e

We recommend start learning this software with Timing Solutions module (see the
description bel ow):

Timing S olutions

-)Ooo
; Spectm 2
This module does the whole job of creating the projection line automatically. You do
here minimal choices of appropriate solutions for your data
Next step isto use Fast Solutions modules:

-———._h;’goo
% Spectrum

| sl
Here you will learn how to vary the projection line by varying different parameters. Read

Timing Solution Styles regarding thisissue.

When you become familiar with the most important parameters and main ideas of the
program, you can create more sophisticated forecasting systems. See the chapters related
to Object Oriented Neural Network.

Timing Solutions

Timing Solutionsisthe easiest and yet a very sophisticated module of the program at the
same time. "The easiest” - because all you need to do is to click on just a few buttons.
"Very sophisticated" - because the proportion of the amount of the information revealed
per one mouse click is maximized here. Your click on just one button runs a sequence of
operations that is a result of severa years of searching, developing and testing for
different modules of the program. Y ou will find here:

1) Spectrum module to extract fixed cycles;

2) aspecialy developed Object Oriented Neural Net module (thisis our "know-how");
3) Composite module that reveals the presence of astronomical cycles very precisely.
The Back Testing procedure alone took many months of hard working. A lot of time and
efforts are hidden behind this button; it has been developed with one purpose only - to



find and make available for you the best initial parameters to be recommended for
creating the projection line.

Y ou can run this module in "step-by-step” regime. Thus you can see step by step how this
forecast has been created. This feature may serve as alearning tool. If you like, you can
participate as well in the process of creating the projection line (while in the "step-by-
step” regime).

First of al, download the price history data. Click "Calculate" button; in an instant, this
set of buttons will be available for you:

Timing
Solutions I Tirning 5 olutions

Fast Spectrum _W

Solution

Fast Astronomy ORI o

baSEd SOIUtlan % Mairal Mat

Let's begin with "Timing Solutions" button. Click on it; you will get thiswindow:
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Make your choice of:

1) Solution. Choose one of the available Timing Solutions scenarios in the right part of
the window. When the choice is made, the description of this solution will appear in the
left part of thiswindow. Each Solution represents a sequence of operations that has to be
performed to obtain the projection line. The Solutions marked by BT sign represent the
Back Tested solutions:
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These are the Solutions statistically verified. They are based on back tested models. See
this link regarding these models: http://www.timingsolution.com/TS/BT/

2) Style. Each model has several most important parameters. The projection line depends
on these parameters very much. In the program, you either can define these parameters or
use predefined styles: permanent, moderate and risky styles.

3) Final Forecast. If you select | |ﬂoption, the program will set the
Learning Border Cursor to the last available price bar. In other words, the program uses
all available price history to make the forecast.

4) Target. Here you define the index (indicator) to forecast:

Target [what forecast] l ]

|Ftelati'.re Price O=cillator ﬂ
R R B PN Y
Mat |1 - MAZ |50
RPO=
MAZ (50
Method |Exponent -]
Price Figld | Cloze ﬂ

You can make forecast for any index you want - like RSI, ADX, Volatility and many
others.

Whatever is your choice, click "OK" when it is done. In afew minutes, the program will
produce a huge job of calculations related to this solution. Y ou will see the results of this
job on your screen:
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The upper part of this diagram displays the price chart. The red line on the bottom is the
projection line for this solution as cal culated for this data set (the solution in this example
is based on afixed cycles model).
You can select any piece of this diagram by dragging the mouse cursor. Then you can
magnify it, expand or shift it (see I nterface description for more details).

Also, you can show the price chart together with the projection line by clicking on this

button: e |:
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Asan illustration, let us create the forecasting model based on some other index. Let it be
the forecast for detrended zigzag (min swing=5%). Y ou need to change the target this

way':

@j}? Astroni
)’“ B specy

T arget [what forecast) | ]
|_urning Pointz (Zigzag) j
| |1l
ﬁ Critical Changes |5 % ﬂ
e
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w
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The forecast (red) curve will look like this:
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Going into Depth: Fast Solutions

Ready Solutions are a good thing. First of all, they save your time. Instead of spending
hours and hours of learning the techniques, creating models and playing with their
parameters, you can use the results of the job aready done - by us, for you. Also, ready
solutions give you a hint of a possible price movement of your stock, or futures, or index.
But - there are no universal receipts in making a forecast. Each financial instrument has
its own peculiarities, and from time to time it may not follow the average path. For that
reason, we always suggest to check several different models (at least, three) that are
related to your financial instrument. Timing Solution software provides the wide range of
possibilities to play with different models. It helps to get the forecast that is closer to the
reality.

As a first step to get acquainted with this variety, we would recommend to use Fast
Solution buttons:
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Spectrum (fixed
cycles) Solution \
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*
Here define the Style and Target:



V” (FastSolution _J_Ja

Shyle

Target [what forecast)

|_urning Pointz (Zigzag) j

l |12l
Critical Changes |2 o ﬂ

— |D5tr5nd5d Zigzag j

Curviture |17
_~ |

Zigzag
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The process of finding the best models to create a projection line looks like finding a
right path in the forest. It is easy to get lost there. Three standard Styles represent the
paths that cross this huge forest. There are three main paths here - Permanent, Moderate
and Risky. "Permanent” style deals with cycles that proved previously their importance
(like the most used path in the forest or the yellow brick road), while "Risky" style alows
to deal with not so well known/proven cycles (risky paths in the forest go through open
lanes and dark places, so sometimes you should be very cautious and ready to face
unexpected surprises any moment). "Moderate" style/path is something between the
two. Generaly speaking, the styles provide us with the guidelines in creating a
forecasting and defining the leading parameters.

The Style collects together several parameters that are very important in creating
projection line:



14 Iirmng Solutionsstyle; i,,__

5M8|Currenl: j 0K
X Cancel
* ﬁ More details .
Spectum Model [Fixed Cycles] %
=
- ) qr Add Style
Eutract Fixed Cycles
Min=|6 *|ticks Extract first|0 3| Wavelet Cycles (Astro) - | Metric: Time < :I
Basic Interval (B} Diefault

|iLast Cycles {Multi Frame) j ! |12 Cycles {stock market memony)

Restare Default

Usze (12 5| ! overtones Critical Period to calculate Spectr. dencity [600 -5 ticks
Min overtone|7 %] ! ticks

Meural Met Training Reqgime

Kind |L|$e Lazt % Price Bars before LBC ﬂ
Hidden Uitz |32 = llze Lagt [1000 ¥| Price Bars

The most important parameters are marked by the exclamation symbol. Each financia
instrument hasits own habits, and the style parameters numerically describe these habits.
We constantly provide the Back Testing to obtain the best parameters for them. Timing
Solution Styles are described in the chapter " Timing Solution Styles" .




Spectrum Module - Forecast based on fixed cycles

Basic Idea

Spectrum at a First Glance

Spectrum at the Second Glance

Going into Depth

Harmonic Box: The Simplest Forecasting M odel
Spectrum + Neural Net Forecasting M odel
Cycles Activity Diagram - improving results
Spectrum Options

O O 0O 0o o o o o

Basic Idea

The basic idea of this model is that the stock might follow some fixed cycles, or, in other
words, there are sinus waves hidden in the price data. If they are, we can extract them and
apply for creating aforecasting model. The general scheme to work with Spectrumiis:

Past Now ' Future

It means that we analyze data regarding the past performance of the stock market
(futures/indices), create the model, test it and then apply the tested model to forecasting.
Thisisageneral scheme for al modules of the program. The following explains how this
scheme works for Spectrum Analysis.

Spectrum at a First Glance

%5 ectrum
To caculate Spectrum, click on this button: P . The following

window will appear:
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BY\Window's Outlook: In this window, you define such important parameters for
Spectrum Analysis as Target Function and Period Frame (minimum and maximum cycles
periods that might work for the analyzed market). When these parameters are defined and
the necessary calculations are done, the result of the analysis will be shown as adiagram.
On the diagram, the periods of supposed cycles are shown as X-axisvaues. Y -axis shows
the importance (magnitude) of the cycle. Higher amplitude means that the corresponding
cycle participates in the analyzed market's activity with higher probability than the cycles
with smaller Y-vaue. The cycle's period is shown by X-number.

Move the mouse along the X-axis. The number in the upper right corner is the cycle's
periodicity.

The lower part of thiswindow is designed to work with the reveaed cycles. The program
shows the list of cycles that are the players on the analyzed market regarding to the
available price data ("Extracted Cycles' dialog box). Cycles from the list can be selected
for the process of forecasting (see "Cycle Box" below).

The following is a brief description of parts of this window.




To provide Spectrum analysis, we need to define the Target Function and Period frame.
Brar get: Choose the target function from the list. As an example, the Spectrum analysis
has been provided for "Relative Price Oscillator index (Period=10)".

BlPeriod Frame: Define the minimum and maximum cycle length (the cycl€'s period).
In the example, we look for the cycles with the period between 10 days (it isthe length of
the smallest possible cycle) to 2 years (which is the length of the biggest possible cycle;
the word "possible" means that we make our assumption regarding the cycles before any
anaysis).

To caculate Spectrum, we use al available price points within the training interval (E
Basic I nterval option).

The spectrum diagram (shown as ared curved line) represents the strength of each cycle,
its role in this market's activity. In our example, we can conclude that 0.5-year cycle is
strong enough (one of the curve's maximums corresponds to 0.5 year period), thoughitis
not the strongest. The black curved line represents the moving average (without the lag)
for spectrum, thisis necessary for extracting important cycles.

Spectrum at the Second Glance

WTarget: It is a very important feature for the Spectrum window; it shows what price
index is used to calculate Spectrum. For example, while calculating Spectrum for Dow
Jones index from 1975 to 1995, we cannot use the Close index directly, becausein 1975
it was below 1000 though it was about 4000 in 1995:
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Calculating Spectrum, it is better not to use the Close itself (though it is quite possible),
but normalized price (as an example, "Relative Price Oscillator"). Look at this diagram
(thered curve represents the oscillator, the black one shows Close):
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Though these two curves look different, their characteristic points (like minimums and
maximums, upward and downward movements) coincide - this is a standard Math
approach. Thus, we get aconvenient way to dea with the data
Y ou can vary parameters of the oscillator:

fesl o il
MA1 |1 -maz[s0___
RPO= -
mazfEo__
Method |Expunent ﬂ
Price Field |Close |
In this example, we calculate Spectrum for the Relative Price Oscillator with the
period=50 (the formula for the oscillator is: (Close-

MA(Close,Period=50))/MA(Close,Period=50)).

But you can do more interesting things. For example, reveal cyclic processes for True
range (to be more precise, for arelative range calculated as 100% x (High-Low)/Close).
Let usdo it together.

Set these parametersin Target:
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This diagram gives some ideas for creating a forecasting model.
By the way, trying to calculate Spectrum for a wider period frame (3 days - 1 year), you
will get another diagram with regular patterns:

dT=8 h: 41 m Target

|5tanl:lard

= 2 Basic interval (8)
In this case, it is better not to use such awide period interval, make it narrower.

The same way you can cal culate Spectrum for Relative Strength Index:
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Going into Depth

Basic Interval (BI)
MUSEEastN -2 cyces
BYBasic Interval

Let'slook at one example. Supposé we cal culate Spectrum for one year price history data
(300 days). For this data, the maximum recommended cycle to be caculated is
0.33*300=100 days cycle. And we use al (300) price bars to calculate the strength of this
cycle.

The program is able to calculate the strength of all cycles at the same time. See the
strength of 100 days cycle and 15 days cycle together, on the same Spectrum diagram:
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100 days cycle
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The problem isthat for the 15 days cycle we do not need al 300 points. For 300 days we
have 20 full 15-days cycles. What if we do not need 20 cycles? It is afact that the effect
provided by the cycle does fade with the time, and after some time the cycle that worked
before does not work any more. It looks like the "cycles life" is shorter than 20 full
cycles, cycles dso have some conditions for their existence, and time frame (or time
interval) for the cycle is dso crucia. This phenomenon may be seen through the wavel et
anaysis.

Harmonic Box: The Simplest Forecasting M odel

The process of creating aforecasting model based on fixed cycles consists of two steps:
1) extracting cycles;

2) put the extracted cycles into a harmonic box.

Extracting Cycles: In 90% of cases, all you need to do isjust click the "Extract” button,
and the program will extract the strongest cycles and mark them by vertical lines:
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In the é?ampl e, the program has extracted the strongest cycles that correspond to the top
points of the moving average curve (the black curve on the above diagram). Increase this

Options | Cyeles

parameter: A= Ok to pick only the highest peaks of the graph.
You can pick up these cycles manually as well. To do this, click on the "+" button and
then click the mouse around the maximum point you want to pick up:
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Thisway you will decide youTseIf which cycles are important and which are not.

0
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Creating Harmonic Box. It is easy. Just click this button: ' , and you will
get thiswindow:
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Here, in the upper part of the window, the black curve is the target we anayze (in our
example, it is Relative Price Index). The red line is the projected line based on these
extracted cycles. On the bottom, al participating cycles are shown, their amplitudes and
phases are adjusted.

Spectrum + Neural Net For ecasting M odel

Our research reveals that non-linear systems give better forecasting results. We can till
use fixed cycles; however, exploring the non-linear relationships between them is
rewarding. It means that several cycles work together as a totally new entity, not just a
simple sum of al components (like it isunder alinear approach).

Let us get together a NN forecast based on fixed cycles. All you need to do isjust put all
anayzed cyclesinto the Cycle Box (click on this button):
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The program puts al these cycles into the Cycles Box and then moves them al into the
clipboard using ULE format (ULE stands for Universal Language of Events). It means
that now you can use these cyclesto create the inputs for Neural Net:

MN Inputs

& Open I Save

SIN(11.4DsT+0)
SIN(11.4 DeT+307)
SIN(E.7DsT+07)

SIN(5.7 e T+307)
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SIN({E.2DsT+07)

Y ou may vary these parameters while putting the extracted cyclesinto the Cycles Box:

Uze |3 5| overones
Min overtone|5 5| ticks (5.0 d}

The bigger the first parameter and the smaller the min overtone, the more details can be
seen by this model. (See Timing Solution #4 how to use these parameters to create a
projection line.)

Cycles Activity Diagram: Improving the Results

The forecasting model based on fixed cycles can be improved by the application of
elements of wavelet technology. Please be advised that al operations described below
should be done manually, this feature is not one of the proposed Solutions.

The most important question in Spectrum analysis is to distinguish between important
and non-important cycles. The wavelet technology provides a special approach to this
problem. Look at this example:
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The upper red-and- blue colored dlagram represents the cycle's activity (the cycle in
guestion is selected from the list). Red zones correspond to the periods when this fixed
cycle is strong. But we can see that this cycle is not so strong at the end of the learning
interval (last price bars before the LBC - see the right corner of this diagram). It seems
that the cycle was playing its part somewhere in the past, but it is not working the same
way any more. Would it not be better if we eliminate this cycle? There is no indication
that it will work in the nearest future.

Asacontrast, look a another example:
Cycles Activity Diagram
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This 102-days cycle is strong W|th|n last 10 months. So we can suppose that if it is
strong enough now (now means "close to the Learning Border"), it may work the same
way in the nearest future. Thus, this cycle might be of some help to create the forecast.
You can aso use the diagram of the cycle’s activity (the complex Morlet wavelet). Here
istheillustration:
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X - means time; Y - the period for the cycle. The red zones correspond to periods when
the cycleis strong. While working with this dj agram, use this parameter:

| -

Also, the program provides the abi I'i1t'y to ’énallyze the bifurcation points (i.e., points of
non-stability where some kind of the possibility to "choose" exists). We do it by means of
phase wavelet (it is one of the themes of our research).

Spectrum Options

There are two categories of options in the Spectrum module: 1) parameters responsible
for the calculation of Spectrum diagram, and 2) parameters for cycles used in the Neural

Network. Let us begin with spectrum options

Advanced Optionz
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Additional Smoothing

Target Function |0 % 0328

I would not recommend changing these parameters significantly. They are adjusted
according to the analysis of different financial instruments.
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B he Quality parameter i defines the spectral resolution,
the accuracy of cycles calculation. It is not recommended to increase this value too
much, otherwise you can face the noise cycles effect - the program extracts a lot of non-

important cycles.
Smoothing Window | 1.5 ok | steps 03°26
B he Smoothing Window J . Thisis an extremely

important parameter. To diminish the noise, the program cal cul ates the spectrum density.
Visually it looks like smoothing procedure. The usage of bigger value for smoothing
window makes the spectrum diagram smoother, though we can miss many minor and not
S0 strong cycles. ere

ICES
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the smoothing procedure, because the spectrum diagram for long-term cycles is smooth
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function. For example, the Bartlett function makes the spectrum more
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sensitive to minor cyclesthan Hanning function:
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Fourisr M

=) 1 1. For financia data, the Fourier (Covariance) algorithm is
more preferable It calculates the spectrum as Fourier transfer for auto covariance
function.

Another group of parameters defines the cycles used by the Neural Network to make a
forecast.

The Back Testing shows that these parameters are extremely important and have a
tremendous impact on the quality of the projection line.

Herethey are:

Use |8 -5 overtones

Min overtone|7 -5 ticks (7 d)

The first parameter shows how many overtones the Neural Net uses to make the forecast.
For example, if the Spectrum shows the importance of 100 days cycle, we can use these
cycles as inputs for the Neural Network: 100 days cycle -1st harmonics, 50 days - 2nd
harmonics, 33.3 days cycle - 3rd harmonics, 25 days - 4 harmonics, etc. Practically, it



means the nature of short-term cycles. The short-term cycle can manifest the long-term
cycle (like short 10-days cycle can manifest the long-term 100-days cycle asit isits 10th
harmonics). The intensive Back Testing shows that high harmonics are very important.
As an example for Euro/USD, good results are received for the model that uses 32
overtones; for Dow Jones, the better model should have at least 18 overtones. So this
parameter isworth to play.

Min overtone - sets the minimum period of the overtone cycle.

Besides the fixed cycles, the Spectrum module is able to work with special Wavelet
Cycles. This is another category of cycles, you can read about it in the article on the
website www.ti mingsolution.com.

In this tab, we define the parameters for Astronomical Wavelet Cycles. The program
calculates the importance of any wavelet for the astronomica cycle in respect to these

par ameters:

w Wavelet Cycles: Projection Line Calculation

= Algorithm .Last Cycles j L L
(5] v
E Te Calculate Projection Line Use |B v
=

% e U=e |12 5| overtones Kin overtone |5 2 ticks

o rWavelet Cycles: Projection Line Werification

z To Verify Use |1-2 cycles Critical r |0.2

Provide verification on |2 =| independent intervalzs

The "Point Astronomical Cycle" shows astronomical cycles and their harmonics that are

marked in the Spectra diagram:
ﬂ Metho
Price
Win= ﬁ

.Last Cy

15d
20d—

det Cycles: Prejection Line Calculation
Algorithm .Last Cycles j v Ld

To Calculate Projection Line Use |6 =

Here the lime strips represent the astronomica cycles against Spectrum diagram. The
presence of the lime stripe nearby the maximum of the Spectrum usually indicates the
importance of some astronomica cycle, like this one:



http://www.timingsolution.com

i

™l
Here we have one maximum in the Spectrum diagram around 2 year cycle; that is very
close to Mars geocentric cycle.



Composite Module - forecast based on astronomical cycles

Basic |dea

Composites at First Glance
Composites at the Second Glance
Going into Depth
Active Zones (AZ) | |

o Predictable Zon&s(PZ)| |

o Composite Box: Forecast based on Composited
o Composite Report| |

o O O o

o

Basic Idea

The basic idea of this module is that the stock market has akind of "memory" in regards
to astronomical parameters such as a planetary position (in different coordinates) and an
angle between the planets. Thus, knowing how the stock market has behaved in the past
(when astro parameters were at some specific values), we can assume what is going to
happen (when these same parameters have same values again). In brief, the whole
process of working with this module is shown here:

Past Now ' Future




Composites at First Glance
The Composite module servesto identify the presence of astronomical cyclesin analyzed
data. As an example, download the price data for crude oil starting from March 1983 to

May 2004. Click on this button: DY Astronomy
& Window's Outlook: You will get thiswindow:

w1 Astronomy (Composite)

Summary Composite
(colored diagram)

ZDI(]GED* ~I|1H LJ.

Planetary Pairs
(Terms)

!

[ITarget for Composite
|Fast Access v
Predictable (red)

unpredictable (grey)

-0.01 —

-0.02 —

Composites calculated on 3 ZODES
independent intervals. Close o
) . —_—
gil Tk TR Algarithr
TOOD ® &M LW < mHT _
| Auto Adjust -]
| | | s -
[Target=RP2 Close (Period=73) {Orb=12%, sm=4ll) 25TI.26

In our opinion, this window represents the maximum information regarding the annual
cyclesfor the crude oil price. The colored diagram (called "Summary Composite™") shows
how the price changes when the Sun moves through the skies.
You will get a similar picture after al necessary parameters are defined and the
calculations are performed. In the right side of this window, define the planetary pair to
be analyzed. In the example, it isthe Sun-Sun (this meansthat the program is considering
the position of the Sun in Zodiac; to consider the angle, define two planets). It is possible
to use different types of Zodiacs in this program. For example, it might be more
convenient to use heliocentric coordinates for planets while creating some models.
For exampl e, setting options this way:

Terms

[@ ][0 =+
Zod |Helo = ||H =]

means that we will research the influence of Venus-Mars heliocentric cycle.




The central part of this window shows a diagram for the composite and three lines (red,
blue and black). Each line represents the same composite, calculated on different
independent intervals. The number of lines corresponds to the number of independent
intervals for calculation. It helps if you choose the one you consider more reliable or
preferable. There is a narrow gray-and-red stripe along the bottom area (right under the
composite diagram). It shows the "predictable zones' - these are the regions where your
forecast is more reliable. Look at the red zones; you will see that there al three
composites point a the same movement of the analyzed data, so these zones are
preferable when you are making aforecast.

aProj ection Line: Choosing any astro cycle, you can immediately see the projection
line based on this cycle in the Main window:

J 2 Sum |Strategy?| ! WH
Aigorithm #A I' 'b" M’H
H_,_,_F_'_,_,_' T arget for Compozite W | W Lr' |
Y, B - S Cloze Ed'ft : VI ;
Algarithm | |
67760 | Ao Adfust F | Annual Cycle

a4

aComposite Diagram: Let us look closer at the centra area of this window, the
composite diagram itself:
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béginning of October
The program calculates it by comparing the price data and the Sun position in the

selected Zodiac (as in our example - in other cases, the price may be compared to the
changing angle between two selected planets.). From this diagram, we might expect that,

when the Sun is in the beginning of the Libra sign (_i'—i—F) - it happens at the end of
September, - the price reaches its maximum. Thus, it might be a turning point; however,
isit realy so? To answer this question, ook at those three colored lines. If they al point
in the same direction, the answer is"yes'.

aPredictabIe/Unpredictable Zones: In our case, two composites (the red and blue
ones) confirm the turning point (look at the vertical line that marks the corresponding
time point). However, the third line (the black one) goes in the other direction. It means
that this conclusion is not confirmed at least inside one of the chosen intervals.

This areais marked on the "predictable zones" line as unpredictable. In other words, to
make such aconclusion (in regards to the maximum price for crude oil when the Sunisin
Libra), we have to analyze other factors.

Now, look at the December area. Here al three lines go down. So, this areais marked as
ared one - i.e., predictable. We can make a conclusion based on the analysis of three
independent data intervals. It is stated that every December crude oil prices go down (in
the very beginning of that month):

In brief, looking at such adiagram and predictable zones, it is possible to make areliable
conclusion. The more intervals we take, the more reliable is our conclusion - when the



projected lines for every interval will go in the same direction. The price diagram itself (a
purple-green area) also shows downward movement in December. In other words, we
have found some factors that coincide with changes in crude oil prices at that time of the
year and can use them for making aforecast.

&S Correlation - guality of projection line: Y ou can see how the projection linefits

the price chart here: [l Correlation=1.2620 LA -

Thisline shows the correl ation between the projection line and the price (to be exact, the
target, usually this is a detrended oscillator); in our example, it is 0.26. If the correlation
iscloser to 1.0, this means that this projection line reflects the price movement very well;

see more in Definitions chapter. Next parameter [LLAY ~ s the interval that is used to
calculate the correlation coefficient. You always get a good correlation on A interval,
because we use the price information from this interval to calculate the Composite (and
the projection line as well). To estimate the real performance of our model, it is better to
use some independent interval (B or C). See more about these intervals in Definitions
chapter.

Composites at the Second Glance

L et us take a more complicated example: analyze how the Moon phases affect crude oil
prices. Does thisrelationship realy exist?

aComposite for the angle between planets: Before making any steps, let us
understand what the Moon phases are. In a core, they reflect changes of the angle
between the Sun and the Moon. For example, the New Moon takes place when the Sun,
the Moon and the Earth are situated at the same "line" in the space, and the angle between
the Sun and the Moon is zero. The Full Moon is very similar to the New Moon, the
difference is that the Earth is situated between the other two, and the angle between the
Sun and the Moon is 180 degrees. Thus, in the program, we will create acomposite of the
angle between the Sun and the Moon. To do this, set up the following terms in the upper
right part of the Composite window:

Terms

Angle Between .. ]

lﬂ—jj}"*‘z

Here is the composite diagram for the angle between the Sun and the Moon; it looks
extremely interesting:
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First of dl, note that all three composite diagrams (red, blue and black - calculated for
different data intervals) move in totally different directions everywhere except the area
where the angle between the Sun and the Moon reaches 180 degrees. In other words, we

may conclude that around the Full Moon the crude oil price reaches its local minimum.
For any other periods, it looks like the Sun-Moon angle has no effect upon the price.

o
o

00"

BB asic Interval: The feature discussed here has been observed only for one year (May
2003-May 2004; it isamonth when this feature has been added to the program). To make
it more understandable, we have to use anew definition: abasic interval. It isthe smallest
data amount that is sufficient enough to make a primary conclusion. A basic interval is a
very important definition. We have found experimentally that the same phenomena have
different effects, and these effects depend on the time frame. In other words, the effect of
the Moon’s aspects on the same stock market is different now than it was 10 years ago.
S0, the basic interval is the interval with enough datato make aconclusion. For example,
to calculate the Sun - Moon composite, the last 12 cycles are enough. This approach
gives better results than taking a huge amount of data and facing the impossibility to
make any conclusion..

Thisisanew and very important feature of the Composite module.

Composite  Options | 09.05.20(
Buy/Sell Strategy ] View
Basic Interval ] Sm

|_Use Last j|12 Cycles

This option allows you to specify the period to cal culate the composite curve.



Going into Depth
In this section, the different parts of the Composite window are described. Each one of
them provides enormous possibilities.

B Terms panel Terms . Here you can define the planetary pairs and
types of Zodiac to use as well as the harmonics number. For example, here are settings to
search the effect of the angle between Mercury and Venus, in Heliocentric Zodiac, for 3H
harmonics:

Terms

Angle Between .. l

[0 =] _Jo =l =+ E
Eudlac|HEI|u j|3Hj

While defining the harmonics number, we ssimply point out that some harmonics are
important for this set of data. It means that there is a kind of cycle symmetry. For
example, 2H harmonics means that the data change for the angle between these two
planets in the range of 0° and 180° is similar to the data change for the angle in the range
of 180° and 360°. If 3H harmonicsis significant, it means that the effect of the angle of 0°
will be the same as for 120° and 240°.

B Algorithm" panel _ Algeritam . [irgt of dll, you should not change the settings of
this panel often. It looks like this:

Algorithm
Analyzed [ndex
Close E dit
Algarithr
| Auto Adjust -

The "Analyzed Index" means the index you useto ca culate the composite. For example,
you can create the composite for "High" only. There are some recommendations; let's
start with two of them. These recommendations are based on our own experience:

1) For High, Low, Open, Close and al indices that possess a natural trend, use

algorithm.

For example, to create the composite for "High" index: 1) click “Edit” button and chose
“High” index; 2) highlight the "Auto Adjust” option. The program normalizes the "High"
index according to the period specific to the composite’'s planetary pair and uses this

index to caculate this composite:
Algorithm

Target for Composit

High :
2} Algarithm
| Auto *ust |

2) For free of trend vaues (like Volatility, RS, ADX)use this

Inclesx kzelf

algorithm:



You can easily create the composite for ADX index (as in the example) and analyze how
the planetary position (or the angle between the planets) impacts this index:

0 -] _Jo =l #[|=

Zodiac |Geu:| ﬂ | H -

Algorithm

.-'f-.nai_l,lzed [ =
. T

Algarithm
r&%e Index i

As an example, we consider the composite for Mars-Jupiter angle calculated for Dow
Jones Industrial index (1970-2005):

Mars - Jupiter angle Geo (last 12.00 cycles)

- 120 degress g '

Asyou see, when the angle between Mars and Jupiter reaches 120 degrees, the ADX
index goes to 40% (these regions are shown on the picture). This tendency has been
verified for three independent intervals.

According to Technical Analysis canons, the vaue 40 (and above) indicates the strong
trend tendency (no matter, bullish or bearish). Then the ADX decreases. So we can
specify these zones as "... potentia changesin the market from trending to non-trending"
(see more info here: http://www.stockchart.com).

3) This Fe=s=n agorithm is original algorithm proposed by Bill Meridian.
This algorithm is used in his books to calculate composite diagrams. You can use this
algorithm instead of “Auto Adjust”. IMHO, | think that for long-term cycles (like 12
years Jupiter cycle) “Auto Adjust” algorithm works better. In any case, you can work
with both options.


http://www.stockchart.com

B view panel : This panel allows specifying indices displayed in the Main window:

v Composite Box A
Target far Comp. Box

v Current Composite
Target for Composite
Fast Access L

As an example, let's create the composite for Close index. The green line in the Main
window corresponds to the projection line for the chosen astro cycle:

J—
v Composite Box
Target for Comp. Box
v Current Composite _ |
aroet for Composite :

|Faszt Access v
ﬂ 2% Sum |Strategyb
Algoritirm
T arget for Compogite T T T T T | |
Cloze Edrt 1
e rf_?

| &uto Adjust W

Checking "Target for Composite" option, you can display in the Main window the index
that is used to calculate the Composite. For example, if we research the Annual (Sun)
cycle for Close index, the program normalizes the Close using relative price oscillator
with period=73 days. This is the target. For shorter cycles (like the Moon’s cycle), we
need to concentrate on faster cycles. For the Moon’s cycle, | would recommend the
oscillator with a5 days period.

v Camposite Box

The |-/Target for camp. Box qnhtions are necessary when you create the projection line based

on two or more astro cycles. It is explained further.

Active Zones i Active Zones [AZ)

Let us explain what "Active Zones' are considering one simple example. Download the
crude oil price from 1983 to 2004. Set these options in the "Active Zones' panel:

Kind |T|:I|:|.-'Eluttum Turning Pointz j

Wiew [w Pointz [ AZ
vy Zigzag Options |

Click on "Zigzag Options" button. The window will be displayed where you may set
these options for zigzag:




[ | ? Magnify ﬂ N

foon ‘r
< £ Sr
Drag mouss to select magnify interval 21.01.1998 15:5¢
Filtered Index | | j v Show In
b5 turnings | Critical change=12.80% |« |
v High/{Low Scheme [ Turning Points Only

Set "critical change" parameter to 12.8% (this is the minimum height for a zigzag wing.
In our example, it corresponds to 65 turning points).

In the "Terms" panel, set the Moon-Sun pair because we will analyze the Moon phases:
Terms

Angle Between .. l

[> -] -[o -] ¢ 2
Zudlac|l3t:u j|1Hj

Here is the composite diagram for these settings:
Moon - Sun angle Geo (last 11.99 c]rcles}
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Reg;mnlg | | |

- Many botioms

Zigzag 12.8%
B Active Zones' explanation: From 1983 to 2004, we found 65 top and bottom
turning points. The red/blue vertical lines represent how these turning points are located
in respect to the Sun-Moon angle. In other words, the program calculates al turning



points (65) found for the changing angle between the Moon and the Sun and draws lines
corresponding to these angles (red lines for top points, blue lines for bottom points).
Thus, the active zones show where most of the turning points are located. If there are no
turning pointsin some area (or just afew), the areais called "Quiet Zone".
B} Active Zones' readi ng: For this particular example, we can make some conclusions.
The crude oil price reaches its top 2-4 days after the New Moon. On the diagram above,
0° corresponds to the New Moon. The "Region 1" (there are many top turning points) is
located within the interval 10°-50°. Then, there is one more active zone: "Region 2". Itis
not so strong as the previous one and corresponds to the bottom turning points. The
"Region 3" corresponds to therelatively quiet zone, it correspondsto 230° and happens 4-
5 days after the Full Moon lasting for 2-3 days. In the quiet zone, the price does not reach
the turning points, but just follows the existing trend.

" Active Zones' criterion: We can do this analysis for the turning points and for the
points when big price movements happen as well. In this case, set the parameters of the
"Active Zones" as follows:

Kind |Strong Up/Down ﬂ

“iew v Pointz [ AZ

Min Changes |4 % DOk

For these settings, the program will look for al days when price changes at least for 4%
(within a day range of the HLOC price bar; otherwise, it compares today's price and the
price one day before). The minimum change is 4%. The diagram follows (this is the
annual cycle, or Sun-Sun, composite):

AV R VR
I I L

mox v

T B mM % 4 M ~ Mo
More dense

The region between Libra = and Aries T is marked by the yellow bar. Thistime period
corresponds approximately to the interval from the end of September to the end of
March. We can see that strong move points are located more often in thisregion. In other
words, from October to March, the crude oil price makes more strong movements (may
be because it isacold period in the Northern hemisphere...).

B Active Zones' histogram: If we anayze the long-term data series, it might be
impossible to see all related lines. Look at this diagram; these are turning points for Dow-
Jones index from 1900 to 2004, minimal change 4%:
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We cannot see it clearly because there are 967 turning points.

But we can display this information as a histogram and look at the density of the turning

points. Set options as follows:
o} | AZ Present

ind |Tups'EIuttum Turning Pointz j
ViewF Points \47 1%

v Zigzag Options |
For these settings, the Active Zones Histogram for the annual cycle (Sun-Sun) will look

likethis: )
= v LAY

Top

+f T=967

Bottom

TC'I]IE&

end of St:ptt:mher
beginning of November

igzag 4.0%
The brighter red zones correspond to the areas where turning points happen more often.
For example, such a zone corresponds to the period starting from the end of September
till the beginning of November. In other words, the very strong possibility exists that
there might be trend changes at this period, especialy for bottom turning points.
Some useful statistics options for this feature can be found in the "Options” tab:

5!
x
=

Compesies- Optians |
Go to the "Statistics' page:
Buy{Sell Strateqy ] View == Siatistic [to calculat
Min Sample Size |30 =
Critical Chi Sq. |2.5 Probab=88.60% v OK

Amount of Contral Groups |20 -

We have Chi sg=2.5, which corresponds to the probability of 89%. Putting it in a
different way, we can accept this fact as a true one with the probability of 89%. To be



exact, it means: "With probability 89%, we can assume that turning points happen more
often from the end of September to the beginning of November".

In the "Statistics" window, we recommend you to keep the parameters for minimal
sample size and the amount of the control groups as they are and change the "Critical Chi

Sg"” option only.

PredictabIeZonesJ Predictable Zones (PZ)
As mentioned before, the main idea behind the predictable zones is to calculate the
composite for afew independent intervals and see how the projection lineis changingin
respect to each interval. For this program, we have applied and developed specia math
methods that will calculate these zones very fast. It isthis "know-how" of ours that makes
this program so advanced. Before any discussion, some useful options should be
explaned:
0 Predictable

Spiton |3 | intervalz

[v Calculate [ Projection

Wiew v Split [v Summary

Split on %x intervals option allows specifying the number of independent intervals to
use. The greater amount of independent intervals, the more narrow predictable intervas
are (however, these intervals are more reliable). Adjust this parameter according to the
datalength for your anaysis.

Calculate: if you do not need to use predicable zones, you can disable this option. The
program will then cal culate the composites significantly faster.

Projection: if this option is activated, the program uses predictable zones to make
projection curves. As an example, here isthe projection curve based on Moon phases
cycle for crude oil:

[] Active Zones (AZ)
@ AZ Present
Kind |‘npa'EInttum‘urning Poil
View [ Points [ ¢
wyt Zigzag Opti

[] Predictable Zones (PZ)

REERAan BEEEREREES [T RERRRASS [T EEEREEESsS Alasass
& A o Splt on |3 intervals
) 'd'b ¥ Calculate Projection

2NnnA —_ - —_ -
However, as we have mentioned above, the Moon phases give the best forecast around

the Full Moon. Check the "Projection” option, and you will get this picture:




I Active Zones [AZ)
@ AZ Present

Kind |TIJFI."E|EIﬁCIn'| Turning Pain

View [ Pointz v A

wy' Zigzag Optic

........ e e e
3. _l,g l—_, Split on \ : intervalz
J ¥ Calculate w Projection
e | Celeats v R
A i —_——— —_——
This diagram shows apart of the projection curve around the Full Moon. Other points are

simply skipped.

Be careful using this option, especially for the Composite Box (when we combine many
cycles). It is very difficult to distinguish between the true price gap and the area within
the end of the previous predictable zone and the beginning of the next one.

The predictable zones are displayed in the bottom part of the diagram:

o —— e —— S—

Bright red regions correspond to predictable zoﬁ&s, gray ones “to unpredictable.
Wiew [w Split [w Summary

Here you can specify what kind of the diagram you would like
to see. "Split* allows displaying of the composite diagrams calculated on different
independent intervals. "Summary" corresponds to the composite diagram (colored one)
calculated for all price points of the optimizing (red) interval.
By the way, when the predictable zone is significant, the program displays this:

) Predictable

Composite Box: Forecast based on Composit&s| 2
After finishing the analysis of different planetary pairs, you can put them in a specia
place called the "Composite Box". It is easy to work with the Composite Box. Let's say
that, while analyzing some set of data, we have found that the annual cycle isimportant;

. g . 0 - - | o ﬁ*%
save this cycle by clicking on this button: . Further research

shows that the Moon phase cycle is also important; put this cycle into "Composite Box"

aswell: ‘ | @ jj| » jﬂ

Now, let us see how these cycles work tO(fether, what projection line might be produced

2z

by these two cycles. Click on this button: , and you will go to this window:

lictable Zones (PZ)
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Here the black line is the summary curve - it shows the summary influence of two cycles:
the annual cycle and the Moon phase cycle. We can magnify any part of this diagram
dragging the mouse. It is also possible to save this model into a file and download it in
the future. The program alows to manipulate by composite pairs. delete any term, delete
several unchecked terms, clear model (i.e., delete al terms), rate these terms by weights,
download/save the model, and put this model into the clipboard ("->CI" button).

When the model is saved into the clipboard, it is saved in ULE format (the format of
Universal Language of Events). After that, the model is available for the process of
creating a forecast based on Neural Net (NN) technology. To create the inputs for NN,

click on this button: M. (the program will take the model out of the clipboard).

In thiswindow, you can see how the projection curve (ablack line) fits the analyzed price
index:
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You can specify any index to be used to calculate the correlation (to do it, click on the
"Edit" button). Please pay attention to the time interval used to calculate correlation (see
detailsin the section "Definitions" of the documentation).

Composite Report = Create Report
While working with the users of other programs for stock and commodities market
analysis, our experience revea that sometimes it is difficult (especialy for novices) to
make a decision as to what cycle is important and what is not important. To make this
choice easier, in Timing Solution we provide aspecial procedure. This procedure allows
doing this automatically. The program compares cycles and produces a report that is
helpful in making this decision.

Click on the button =l Create Report v il go to this dialog box:



Report —
Action [Create j
[ Comments v Predictable Zones
v Active Zones | j b
Pictures Quality 4 *| Width[500 7| Height|350 <
WJ J J q DHELE%
Timing Model

I~ Add to Composite Box ¥ Predictable Zones Only

¥ Create FAM Model ¥ Clipboard ~ Orb[10 ©00° 00" XF 0.5

Filters
Min number Cycles |3
Filter |Corr and Predict ﬂ
Compesite that produces the predictive curve which c FELY to price data
on Verifying interval AND AT THE SAME TIME Compos or prediction as
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Vv Angle Difference [ Middle Points I;Iarmumc:s
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v Planetary Phase r g:
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Here, in this window, define parameters of the report.

Report Options:
" Action" : Specify here what you would like to do with this report. You can create the
report, save it as *.htm file and later put it on the Internet (as an example, onto your web
page or e-mail it to your friends/clients), or you can choose to not create any report at all.
" Comments" : Check thisoption if you would like to get our hints about how to usethis
report better.
"Active Zones" and " Predictable Zones": These options allow you to specify the
information regarding these zones. For example, for "Active Zones', it is possible to
provide the statistical information.

Timing M odel Options: You can use thisreport as atool to create forecasting models.
"Add to Composite Box": If you check this option, the program puts the important
cyclesinto the "Composite Box", and the summary curve can be used for forecasting.
"Create FAM model": Allows to convert the model based on planetary cyclesto ULE
format (*.hyp files) or to put this model into the clipboard (Clipboard option). Later you



can use this model as inputs for the Neural Net forecasting model. The technology of
creating such aforecast is described in "Timing Solutions' module. (FAM model stands
for Floating Angle Model; it is the planetary cycle model converted into ULE format).

Orb[10 ©00° 00™  XF[0.5

Parameters of FAM model These are parameters for the
FAM model. First of all, afew words about what actually the FAM model is. Its purpose
is to explore the active points of the Zodiac. The "Orb" parameter indicates the
thoroughness of this exploration. In other words, if there iS/are any active point/s within
the orb's limits, the program will use this areaas one input for the Neural Net. Thus, if the
program chooses 8 composites as the important ones, the number of the NN inputs is
more than 500 (550, to be exact; it depends on "Orb" and XF values).

The bigger Orb makes this model's diagram smoother, but some details might be skipped
(when it istoo smooth). The XF parameter defines the ability of this model to see details:
the smaller XF, the more details thismodel can see. However, the Neural Net will contain
more inputs for smaller XF, and it can cause the over-training effect. So, it is necessary to
find a baance between the resolution of this model and over-training.
One practical recommendation for creating FAM model: If, while creating the FAM
model, you get too many events for the Neura Net (like 2.000 inputs), the Neural Net
will be training too long. In this case, we recommend increasing the Orb parameter (for
example, make it 15 degrees). Also you can try different Filter criteria (see below).

Filters Options: This is a very important option that allows defining the criterion in
regards to the composite cycle (we can specify this cycle as an important or non-
important).

"Min Number of Cycles': Here you can specify what composites you take into account.
It shows the minimum number of cycles to be analyzed to create a composite, regarding
the analyzed data. For example, we analyze the annual cycle; this period should be at
least 3 years, otherwise we have not enough information to reveal this cycle.

"Filter"

There are severa criteria to estimate the degree of importance for each cycle. These
criteria are defined by Filter setting. The program will choose the composites that
correspond to the filter. The illustration shows three of them.

1) Thefirst oneis used as the default option:.

Filtt:r|':5'” and Predict ﬂ

It means that two conditions are applied to the composite:

a) This composite should be predictable; in other words, it should show the same price
movement on the independent time interval

AND AT THE SAME TIME

b) This composite should show a positive correlation between the projection curve and
normalized price on B interval (a positive correlation means that the projection line fits
well to the price line). The correlation between the target (which is the price or price



oscillator) and the projection line provided by this composite is calculated on this
interval: Calculates comelation on| _LLc
2) Thisfilter is based on another criterion:

Filter | -]

Composite that produces the Active Zones

This filter allows us to choose the composites that are produced within Active Zones
(AZ) only. In other words, we can choose (for example) the compositesthat arerelated to
the turning points, and active zones will show some areas where the turning points
happen more often. We recommend using these criteriaif you create the model to predict
turning points. See the explanation for Active Zones (AZ).

3) One more filter:

Filter | Predictable Composite (Predict) ﬂ

Composite that iz uzeful for prediction az it provides =imilar compozite diagrams on
independent price data =et=

Under these criteria, the program will choose only predictable composites, i.e. those
composites that provide the same diagram on different time intervals. See the explanation
for Predictable Zones (PZ). In other words, this type of composites means that the
planetary pair produces the same effect on the market no matter what time intervas are
used.

All other variants are different logica combinations of the variants described above. Like
this:

Filter | Corr and (Predict OR AZ) |

Composite that iz uzeful for prediction az it provides =imilar compozite diagrams on
independent price data etz OR Composite that produces the Active Zones AND AT THE
SAME TIME Compoesite that preduces the predictive curve which correlates POSTMWELY
to price data on Testing interval

We recommend you to play with different criteria

Zodiacs: In this section, you can specify the parameters of cycles used for the analysis:
" Angle Difference" : The program anayzes composites for planets; when you check this
option, it will analyze the composites for the angle between planets as well.
"Middle Points": Check this option to create the composites for middle points.
Also, you can specify different types of Zodiacs and Harmonics.

While producing the calculations, the program "Timing Solution” analyzes hundreds of
astronomica cycles and shows you the most important ones. The results of the
calculation look like this:
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As an example, the program has found 7 important cycles. This is for crude oil data,
1983-2004. This feature of the program saves you alot of time.



Object Oriented Neural Network (OONN) as a univer sal Forecasting

system
o0 Basicldea
o0 Neural Net at a First Glance: the Japanese Candlestick Model (Price Bar
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o Training Regime
o Final Optimization

Basic Idea
Generally speaking, the Timing Solution program is based on two concepts. Thefirst one
istheideaof ULE, or Universa Language of Events. Another one will be discussed now.
It is the Object Oriented Neural Net (or OONN). Both concepts were designed to work
together. ULE isthe basis in this pair. It is nothing more than a special way of recording
different events. In the future, as the users of the program request new types of events for
analysis, this part of the program will continue to be developed. This special way of
recording was designed in such a manner that the recorded events might serve as the
inputs for our specialized Neural Network. Thus, in this duo, ULE and OONN, Neura
Net is asecond one asit uses the products of ULE.
Therefore, we can suggest this way of working with the program. This simple scheme
explansit:

Past Now . Future

ULE

It means that we analyze some process, its past history, define the primary events for this
process, and record them with the help of ULE. Then, we put the recorded events into
some analytical module (in this case, this will be Neural Net). The module (i.e., Neurd
Net) doesitsjob and makesits conclusions. Based on these conclusions, we can produce



the forecasting model and project it into the future. This simple scheme allowsusto solve
awide variety of different forecasting problems.

Neural Net at a First Glance: the Japanese Candlestick M odel
Let us create the simplest forecasting model with the help of Neura Net. Let this model
be based on the Japanese Candlestick technique (or price bar patterns).
It is quite simple to do that. Download price data of your choice (I did it for crude oil
prices, from 1995 to May 2004):
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The whole price history is divided into two areas: a blue region and ared region. This
division is a must, because we need to have data to train our Neural Net. The training
includes the model's optimization (it is produced on the optimizing interval). Sometimes
in the literature the training process is called "a learning process' because Neural Net
learns the existing relations between the objects within this interval; so, the optimizing
interval may be named "the learning interva" as well. These are two names for the same
thing.

Therefore, a blue region is a training/optimizing/learning interval. A red region is a
totally different area. It is called "a testing interva". Though it is formed as a part of the
same data file, its price bars follow up the learning interval and do not belong to it. This
is extremely important - otherwise we might always get avery good correlation (it will be
explained later) due to future data leaks. It would be the same thing as somebody trying
to guess winning numbers whilst actually looking at the file with winning numbers... The
testing interval must belong to the same datafile and starts exactly at the point where the
training (aka learning interval) ends. The exact point between the training and testing
intervalsis called Learning Border Cursor (LBC).

The testing interval is the first attempt to evaluate the forecasting ability of our model.
Our experience has shown that to find a model that fits very well within the learning



interval is not really hard. At this stage, it is mostly due to the skills and professionalism
of software designers. (It explains why so many products on the market are so good at
explaining the past...) The testing interval demonstrates how this model actually works.
Only if it fitswell on the testing interval, can we apply this model to forecasting.
Actually, it is possible to apply the more complicated scheme and divide the price history
in three intervals: 1) training interval - to train Neural Net; 2) validating interva - to stop
training when we have a good fitness between the price and the projection line on this
interval; 3) testing interval - to test the model's performance. But we use this scheme very
seldom as we have other methods to evaluate the model's effectiveness.

There is one more feature in the program that reduces the possibility of mistakes. This
feature is caled "Back Testing Procedure’, and it allows you to verify the model's
performance on available data history. Only after that testing, | would recommend to
apply the model and its projection line to the real trading.

Let us return to the problem that we have decided to solve; i.e, let us create the
forecasting model based on Japanese Candlesticks technique. The main idea we will
work with is that the price bar structure now has some impact on a future price. Please
look at this picture:

Past Now . Future

Open

Low

It is the graphic illustration of the idea that the price bar (which represents some
relationships between the High, Low, Open and Close prices) has impact on the future
price movement. If we could compare things happening on the market to the life process,
it would mean that something born under the Sun grows up and some day ceases to exist.
It might confront different circumstances, and the outcome of this confrontation depends
on the situation. The same idea is applied here: a potential of the price bar defines its
future to some extent.

Now, look how this simple idea ("the price bar has impact on the future price") is
described by means of Neural Net science:

BNeural Net I nputs E :The first part of the sentence above (The price bar
(which represents the relationships between the High, L ow, Open and Close prices...)

describes the I nputs of the Neural Net. We mark it as % (the information goesinto
the system, to be analyzed). These are things that we know. The fact that we know them
is the reason why we can use them to make aforecast. It is possible to do it because they
can be recorded by means of Universa Language of Events (ULE).




% :The ending of this sentence (... the future price

movement) belongs to Outputs of the Neurad Net. We mark it as % (some
conclusion goes out of the system, based on the analysis and testing provided by the
Neural Net). Thisiswhat we would like to predict; thisis our final target.

Therefore, we have here two types of things: 1) things that go into the system (they
always belong to the outer world, are provided by the outer world, and possess some
information in respect to this outer world); and 2) things that are going out of the system
(these are conclusions made by the Neural Net regarding to the processes in the outer
world). The Neural Network is a universal tool (I would say - an incredible tool) that
allows the user to find relationships between inputs and outputs; it is the middle part of
that same sentence: ("The price bar (which represents the relationships between the High,
Low, Open and Close prices) has impact on the future price movement). As inputs, we
can use the whole palette provided by Universal Language of Events: it includes
astronomical/astrological phenomena, fixed cycles, auto regression models, fundamental
parameters, etc. Everything that really can improve the forecasting ability of Timing
Solution isincluded or will be added to the program.

Let ustake alook how it works.

Click on this button: b Lo G4

BNeural Net Outputs

. You will get thiswindow:
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Here two buttons are presented. They serve as tools to define I nputs and Outputs.

e

Click on the button that corresponds to "Outputs': . You will get this window:
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Here you can define the events that you actualy want to predict. In our example, we
define here price events. The program allows creating models that will produce forecasts
for Close itself, or MACD, or RS, or Voldility, or Top/Bottom turning points
(calculated through zigzag). This window is described in detailsin the chapter " Object
Oriented Neural Network - Outputs’. In the example, we will try to create a forecast
for the oscillator calculated as: (Close-MA(Close,Period=10))/M A(Close,Period=10).

In the formula, MA is the moving average. We choose this oscillator because it works
with relative price changes. This is especialy important when we have long price data
history.

Set these parameters (see the fields pointed by the arrow "2"), click on the "Try" button
(3) and then click OK (4). The oscillator is created:

| o
vISRM_Rel. 0sc.(1.10,10 Clos o
i

S0, outputs are defined. (Remember that we will look for "future price movements’, in
other words - direction changes). Now, define the events that will be used for making a

e

forecast - Inputs. Click on the button. Y ou will get this window:
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Here you can see the set of buttons that corresponds to different categories of events
available for making a forecasting model. These categories are building blocks of ULE
(Universal Language of Events).
Y ou have two options here:
You can usethe standard events library (all of these models are created as the
result of our thorough research); or
Y ou can create your own model.
If you select the second option, there are three major groups of events available:
Cycles (or fixed cycles) - including cycles extracted through the Spectrum module
of the program; seasona cycles, and many different astronomical cycles;
Price events (yes, there are events in respect to the price!) - price events are
combined into 2 groups due to a mode of their recording: 1) auto regression and
2) price bar proportions as in Japanese Candlesticks;
- Different Astrological Events.
For our example, we are more interested in " Price Bar Proportions'. This is the
window you will get when you click that button:




BriceibanProportians(HE) |

W’w Prediction Horizon = ¢ trades 240 Events

|
|
_r ! HL Fuzzy grade is between 0... ]¢ Fayar g
|
|

|

| R

| CO Fuzzy grade between -3 x m
|

|

OPEH
:
:Aé W OL Fuzzy grade between D ... ]¢ ey
L] This figure takes influence up to <7k |17 =ltrades after
LOwW
Algorithm | Bar= 3 Wards: (HL) + (CO) + (OL) -
Model Signature < OK X Cancel
|Prit:e Bar:: Horizon=7, Model: [H

Just click the " OK" button for now. Later we can play with different parameters for this

model (or, better, we will use the Back Testing procedure to find the best model).

When all these things are done properly, the Neural Net is ready to do its job. It knows

what to predict (outputs) and what information to use for making a prediction (inputs).

Let'sask it to begin the process of training/learning/optimization. Click on this button:
Step 2: Cntena

e & |
I
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After 4.000-5.000 steps (it takes a minute), click the "Stop" button. We will look at the
main screen:
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Thisisthe Neural Net Information Panel. The upper part represents the price chart for all
available data. The bottom shows any selected part of the upper diagram in more details.
All you need to do is just drag the mouse in the area you would like to see. For the
p| cture above, the area around L earni ng Border Cursor (LBC) was sel ected

Price aata(usmuatarnmm X

LBC Learning ¢
Border Cursor

Neural Net projection line
s L : .
- _Forecast Horizon

The black curved line represents the Price Oscillator (this is what we want to predict).
Sometimes we cal it "target”. The red curved line is the projection line calculated by
Neural Net.

The part in the red region is the real forecast. We do not use the price bars from the red
interval while training the Neura Net; this helps to exclude any "information leaks'. The
LBC sets the border between the past and the future, Neural Net knows nothing what is
happening after LBC. Thisisthe main ideafor the Back Testing procedure.

Looking at the diagram, we can tell that this model gives rather good results for severa
bars after LBC (this areais marked by the yellow oval). The black (price) and red (NN




results, i.e. forecast) lines correspond well - as our purpose was to find "future price
movements"; the change of the direction coincides well.
This particular model produces aforecast only for aweek ahead, and thisisits maximum.
It is because we choose to create such amodel - we set this parameter as:

This figure takes influence up to <= 15 Zitrades after So, the program makes a

forecast for aweek ahead after LBC (2 trades per day). Thls zoneiscaled
aForecast Horizon and is displayed on the diagran as a colored bar:

2 __.Wecan only use this forecasting model inside the
rediction horizon. The area outside of the prediction horizon is not trustworthy.

Colors. Look a the information string in the right top corner of the window:
M@ Rel. 0sc.(1,10,10 Close)

dlsplayed chart:
The first Bar with "N" button represents the color for Neural Net projection line,
in our exampleitisthered ling,
The second Bar with "L" displaysthe color for the projection line produced by the
model based on Linear approach (it is not relevant for the module we are
discussing now - Neura Net);
The third Bar with "T" (Target) represents the color to display the output/target
(what we want to predict). In our example, thisisablack line.

BYDefine Colors You can define colors yourself C|ICk on this button in NN window:

—po T

v Rel. Osc. [MJ

In the displayed window, define colors that you like by clicking on the appropriate
button:

. There arecolored bars that represent colors used in the

NN O uiputs GolorsRPA(dL1 0,40 Glose) %]

NN Results Line - " 0K
Linear Model Line - E
Target Line - X Cancel

This is especialy important if you use several different outputs like: Price Oscillator +
RSl +Volatility. In this case, it would be better to display these indices separately by
unchecking the options:

Rel. Osc.[1,10,10 CIuL =
RSl P
Yolatility

Thus, the Neural Net model has been created. We can finalize this process sending the
projection line into Main Window. To do that, perform this set of operations:




1) Click on this button: Main Window =* The projection line produced by this Neura
Net model will appear in the Main Window of the program.

2) Click on this button, =, to disable the Results Panel and make visible the Main
Window.
14
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Now in the Main Window you can see Panels devoted to the created Neural Net model:
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Y ou can create as many Neural Net models as you need. The new panels will be added to
the Main Screen. As an example | have created the Spectrum model that uses fixed cycles
to make forecast. Now there are two Neura Net panelsin the Main Screen:
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Y ou can draw any projection line together with the price chart:
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Neural Net at the Second Glance
When a Neural Net model is created and its performance is of an acceptable standard,
you can save this model. Click on this button:

B
%-NN l iew lTrﬂII‘I

> |8 @

The window will appear. It isthe form for stori ng the valuable information related to this
Neural Net model:

{ = :
E Saviz rlzuralylse

Author [My First NN Model

Created |09/112004

Recommended Strateqy
Short

% Long Term
All

Recommended Training Interval

Training Min Interval 11.8 v v Use
Training Optimal Interval 173y
Training Max Intenrval 26.8 y v Use

Recommended number of steps for re-traing NN
T= 6000 =

Memo

Crude oil model ..|

Type the author's name, the date when the model has been created, the recommended
strategy (i.e., data length preferable for this model), the length of training interva (in
other words, define how many price points are necessary to train this model), and the
number of training steps that are necessary to re-train the Neural Net when new price
points are added. You can record your own comments regarding this model. All these
facts about the model will be saved.

Later, you can use this model whenever you like. To download the previoudy created
Neural Net model, click on this button:



Step 1: Price

The window will show up with the list of al available NN models saved previously.
Choose any record. The relevant information will be displayed:

- IRead ietmal et .__JJ@
ClAlma32\Traden\TS_Meural_Net} = Delete NN ‘ = Change Directory
| File Strategy Training | Topology ‘ Createi
0K
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dj.nnA Medium 179y 4513232 09111/200: X Cancel
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Meural Net Info

Information Price Events View
Author: Sergey Rel. O=c.(1,50,50 Close) -
Weight=145 K Rzl

Security: A_Crude0Oil.as

Training Interval:

From 30.03.1983 09:31 [ Training Interval
To 11.02.2001 08:39 Available 17.9 y

hdlicn—11 O ..

The button (see the small window above the download and save buttons) alows you
to enable/disable the Neural Net Results Panel.

Going I nto Depth
The following is a description of other useful features available through the Neural Net
window:

@ Back Testing Module. The main purpose of thismoduleisto provide the procedure
of finding the best model for the chosen price data. It is described in the chapter " Back
Testing".

@ L ocking the Neural Net. If this option is checked, all attempts to change anything
in the Neura Net model will be blocked. Y ou will still be able to train the NN feeding it
with the new data, but you will not be able to change anything in NN configuration (you
can not change the inputs, outputs and Neural Net topology). Use this option when you
find the appropriate Neural Net model and are not planning any changes. Y ou will simply
re-train it when additional price bars come available.



Buttonsrelated to Outputs

Step 1: Price Events
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The process of producing the outputs is described in the chapter " Object Oriented
Neural Network - Outputs'. The following buttons are designed for manipulating the
outputs:

- Delete any chosen output from the list. As an example, in asmall window above,
we delete RSI index from the output list;

4 - Delete dl outputs from the list;
=

H Read/save the outputs’ list in a separate file. For example, if you work with your
own price indices, save them into a special file and use these outputs for another Neura
Net model.

Step 2: Criteria

e e R = R
Buttonsrelated to I nputs: =

The process of creation of the inputs is described in the chapter " Object Oriented
Neural Network - Inputs’. The following buttons are designed for manipulating the
inputs:

& H. Open or save inputs into a separate file.

Neural Net Options M Any time you click on this button, the window will appear to
set the parameters for Neural Net:
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Training Process

Learning Rate |ﬂ-1

Momentum |ﬂ-9

Noise |0

v Train Neural Met
v Train Simple Linear Model

@|NN SubOptimization

Lo

Activation

Layer 1-Layer 2 |5igmuid

Layer 2- Layer 3 |Lint:ar

Ladled Lo

Sigmoid Coof.= |1

" OK X Cancel

We do not recommend changing these parameters without our advice. In this case, please
send us e-malil: tarassov(@rogers.com

Just for your information, here is the description of these parameters:

L earning Rate - this is the speed of the optimization process. The smaller speed makes
the process smoother though slower. The bigger value speeds up the optimization
process, though sometimes it might lead to a jumping effect and, finally, to chaotic
behavior.

M omentum, Noise - we do not recommend changing these parameters.

Train Neural Net/Smple Linear Model - the program is able to work with these two
models at the same time: the model with a Neural Net approach and a simple linear
model. By displaying two projection lines together, we can understand the level of non-
linearity for the price datathat we analyze.

@|NN SubOptimization

We recommend keeping thisoption asitis. It runs
the special procedure of sub optimization that improves the quality of the projection line.
Activation we recommend keeping these parameters as they are. The only thing you
might try is to use Sigmoid-Linear for Layer 1-Layer 2 activation function.

Number of Hidden UnitsThis parameter can change the quality of Neura Net
projection line:
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We recommend playing with this number only after the appropriate inputs and outputs
are found. For example, we have found the Neural Net model that operates with Price Bar
Proportions events as inputs and produces a projection line for some oscillator (it isthe
output); this Neural Net model gives a good projection line. Only after that, on the find
stage, we can vary the Number of Hidden Units parameter, using the Back Testing
procedure as atool.

View Options %:H'H-‘-.Fiew lm l

Thistab allows you to change the view of the Neural Net Information Panel:
Ig

%‘NN \figw l$pmﬁt l eStop 4 | »

[w Show NN Model

[ Show Linear Model

[ Show Price Chart [ Tan=zparent
[v Show Price Events (Outputs)

[v Same Scale | Wark Pointz

-
¢ 1V Generate Buy/Sell Signals
F=

Forecast Thick |2 = Frice|1 =
Fecalculate after| 1000 & steps

Show NN M odel - enable/disable a Neura Net projection line;

Show Linear M odel - enable/disableasimplelinear projection line (i.e., aprojection line
produced under Linear approach);

Show Price Chart - display the price chart in the Neural Net Information Panel;

Show Price Events (Outputs)- enable/disable the price events/outputs/target;
Transparent - makes this window transparent;

Generate Buy/Sell Signals - generates Buy/Sell signas regarding the Neura Net

projection line. Thetab  *™™ | allows to set parameters for these signals.

Same Scale - display dl lines in the same scale. Sometimes, especially in the beginning
of the learning process, the projection line looks amost like astraight line. In this case, it
is better to disable this option.




Also, you are able to set the thickness of the displayed lines.

1000 = I
Recalculate after S€PS  The program re-draws the projection curve after every
1000 training steps. For huge models (with thousands of inputs), the process of
recalculation may take some valuable time. In this case, we recommend increasing this
value.

Usually, when we train the Neural Net, we watch the Neural Net Information Panel. This
way we can see how well the projection line fits the price data. To stop the process of
training, click on this button:

A

Step 3: MM Training

X Stop ““g:‘“

947 training steps

. Main Window ==
When to click on this button or what is the "Stop Point"? It depends strongly on
inputs/outputs and the price data we analyze. There is no rule yet in regards to the "Stop
Point". What we can do now is to estimate this "Stop Point" for any particular stock and
for the Neural Net model applied. Based on our research, here are genera
recommendations when to stop the training process:
I EMi Rel. 0s41,50,50 Close)

|
- N |
&lf Il .Ilr | "*k\ I1' " | Ib.hl" l .lllll.r l’ 1r ﬂi

Good Fitness |

| hange during
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85
Vv v

Click on the "Stop" button if these two conditions are met:

1) You observe the good fitness between a projection line (the red one in our example)
and price data (the black line) within the training interva (blue area);

2) While on training, the projection line does not change much on the testing interva
(red area).



You can use the Stop criteria as well. Open the Stop tab; check out the option "Stop

when":
- 1 1 i ﬁy
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s

%NN !-*._.fie-,-,- iﬂ* =Stop
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W) NN RPA(1,50,50 ( |
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v Stop when
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Step 3: NN Training

[
The program calculates the correl ation between the price data (target/price index) and the
Neural Net projection line (red line) and aso the correlation between price data and a
simple linear model (blue line). (The explanation regarding the correlation coefficient is
in "Definitions".) The diagram above shows how these correlation coefficients change
during the training process. When the Neura Net Model OR Linear Model reaches

Correlaton-|0.3 , the program automatically stops the training process. To calculate the

Interval |EI+C -

correlation, we use this

w| NN RPA(1,50,50 (

To anayze the Neura Net only, uncheck the linear model: . In this
case the program will calculate the correlation for Neural Net model only.

=Stop

MM -'?'I'E."H-Q- Train
Training Regime 3 l

Open "Train" tab. Here we deal with the price points of the training interval treating them
according to their relevance to the anayzed data samples. We can use either all available
data, or part of it. Our options are: to pick price points manually, use price points closer
to LBC, and use the closest to L BC points asthey are distributed linearly.

M Training Regime

Click on this button: or for faster access to this window use this

button:



Step Z: Criten

o

Step 3: NN Trai
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- 4~ Training
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There are 3 tabs there that correspond to different regimes of optimization. Let's look at
each of them.

Useall pricebars

s Tratining =il

Kind B

In this case, the program takes for analysis al price bars from the training interval (all
price bars prior LBC)

Uselast %x price bars

18 Frailning Healls
] |j Use Last |1000 ¥ | Price Bars

In this case, no matter how many price bars are in your datafile, the program will use the
last 1000 price bars prior to the Learning Border Cursor (LBC) to train the Neura Net.
When you do this, dl of the price history prior to these 1000 bars is of no use. We
provide this option because we know the examples when similar conditions lead to
different results in the market. It is especially true for long data files that cover many
years of price history data. The best assumption for such casesisthat it is probable that
new factors come on the stage that change the impact of previously involved factors. It is
the reason why we choose price bars closer to the LBC.

Note: "%x" means anumber (amount) of price bars.

Uselast %x Linear Distributed points

1 Trailniing Heaiuls

Kind|{ |ﬂ Usze Last (1000 ¥ | Price Bars

This is another variation of the second method. Under this condition, the program uses
the last 1000 price bars (prior to the LBC) to train the Neural Net, but "sees" these bars as



linear distributed: price bars that are closer to the LBC are used more intensively than the
price bars farther away from the LBC. It is the way to tell the Neural Net that the latest
price bars are more important in creating the forecasting model.

M ultiframetraining

I Tratining el

Kind]] |~ Stock Market Memory |6

This method of training comes from multiframe technology. The training period here
depends on used events. Let say that we would like to create the Neural Network that
applies fixed cycles to making the forecast model. Asinputs for this Neural Network, the
program uses 10 days and 50 days cycle. In this case, each Neural Net input will be
trained individually. To train the inputs that correspond to 10 days cycle, it will use
10*6=60 price bars; to train 50 days cycle, 50*6=300 price bars are necessary. The
coefficient "Stock Market Memory" is nothing more than just a proportion between the
training interval and the cycle's period.

M anual Regime

s
Manually l Use Last %6x Points ] Use Last %6 Linear Distributed Points ]
06.12.1973 22:15 TH 5 W N W e et el

o) (=)

; r?h m‘*gl?
Use

De-Emphasize Hegular

. Emphazize Set All

It is the first of the tabs, "Manually". Here you can select manually the intervals that are
more or less important for Neura Net training. Look at the example above. We anayzed
the Dow Jones Industrial, 1900-2004.




Let assume that those intervals around the Great Depression and also the last 4 years
(2000-2004) are important. We can "tell” this to the Neura Net. How? It is simple; click
on the "Emphasize" button and select these two intervals by dragging the mouse. Thus,
we have decided that these periods are very important for the American economy and
have informed the Neural Net about thisfact. The program will train the Neura Net using
all price points fromthe training interval and at the sametimeit gives special attention to
these two selected intervals. We can do the opposite: "De-Emphasize" the intervals that
we do not want to include into consideration for any reason. For example, we might
decide that within the time interva that covers World War Il the American economy was
directed by some other rules (the war might be seen as forth-magjor period). In this case,
we recommend de-emphasizing this time interva. The program will look at the whole
datarange, but it will exclude de-emphasized periods from its consideration. While being
trained, the program will use emphasized intervals more intensively and not use at all de-
emphasized intervals.

There is no theory behind such a consideration; it is just an example how these buttons
might be applied. It is you who decide what data periods are important (relevant) to your
research.

Final Optimization
Final optimization is the process when we use ALL available price bars to produce the
projection line. In this case, the Learning Border Cursor should be set to Last Price Bar

(click on thisicon =l ). After that, train the Neural Net once again (i.e., repeat the process
of training).



=% Object Oriented Neural Network - Inputs

Any forecasting model is based on some assumption. The assumption is made in regards
to events of any nature: auto regression, fixed cycles, supporting lines, astronomical
parameters - anything. The only thing that must be presented is the connection between
these events and the process that is analyzed. We can call the assumption ahypothesis. If
methods of testing prove that this hypothesis is true under certain conditions, it means
that the supposed connection between the events and the analyzed process redly exists.
Thus, we can use the basic assumption as the model to forecast future happenings of the
same process.

Therefore, in forecasting these things are important: 1) at least, two different types of
events (A and B); 2) the existing connection between these events. If we know that some
connection takes place, we can always predict what will happen to B if this and that
happens to A. This is a core idea of any forecasting. And the forecasting model is the
connection between two types of events.

Why do we apply Neural Network to create forecasting models? The main reason is that
many processes we deal with in our lives still have no adequate theoretical explanation.
In this situation, al we can do is to make assumptions and test them; in other words, we
need to find the connection between different types of events. This is exactly what any
Neural Network does: it takes some initial information (we may cal it inputs) and
compares it to some other facts (we call them outputs) trying to find the connection
between the two. The Timing Solution's Neura Net is of aspecial kind: we use events as
inputs, not numbers as in a classical Neural Net. Because of that, this Neura Net is
named "Object Oriented Neura Network" as events are the objects of our interest.

The creation of such a Neural Network became possible due to our origina idea of
creating the Universa Language of Events. Thisis a special way of recording the events
when the main things that describe the event are arranged in a special manner. This
unigue way of recording has made possible the usage these events in the research
process.

Let'slook at the detail s of how the Object Oriented Neural Net works.

We start with inputs.

When you click this button: E% , the window will appear:
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The buttons in this window correspond to different categories of events that may be used

to create aforecasting model.
Let'slook at each of them.

[E from CI.




Standard ModelsLibrary

The "Standard Models Library" button alows downloading the models created
previously:

C:MIma32\TradernLiby...
MDdEIS Lol L = e L z
=, dynamic model.hpg I
4 CandleStick 1 _b.HYP
27 CandleStick_1_c.HYP
<7 CandleStick_2.HYP
27 CandleStick_2_a.HYP
7 CandleStick_2_b.HYP
«7 CandleStick_2_c.HYP
“# CandleStick_regression.HYP

e it indd these Events to current list l.l |

If any model is marked this way: (Sydynamic_model.hpp , it meansthat thisis aprotected
model. Y ou can use this model, but you cannot edit it. Thisisdoneto protect our interests
as such models are developed by our team and will remain our intellectual property. We
test these models on &l available data and plan to continue this job into the future.

Extract Cyclesfrom Spectrum

% Extract Cycles from Spectrum
Click on this button: y D . You will run the

Spectrum module that extracts the most important fixed cycles and converts them into
ULE format. (ULE stands for "Universal Language of Events".)
Y ou will get thiswindow:
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By default, the program has extracted important cycl&s (seethe left list) and has put these
cycles and their overtones into "Cycles Box" (the right list). This procedure may be
conducted manually as well. In the program, any combination of cycles can be extracted:
all cycles or, for example, only "good" ones. Look at these two illustrations:
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Thefirst cycleisa"good" one, while the second is not so good,; it should be higher and as
narrow as possible.
S0, if you decide to pick up cycles manually, do this:

0 Click onthe"Clear" button to clear the cycle'slist:

{4 Extract | R= |1

= Delete
o Click on the"+" button:
|~ | _fj.-l'?..-'_l LTy
s

0 To pick any cycle, just click the mouse around the peak that corresponds to this
cycle:
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0 When you pick up al C):/CI&syou want to usein the Neural Net model, click onthe
"Add All Cycles" button:

% | Extracted Cycles 5 7 Cycles Box
= r*“ 283.7 d
% ﬁ Extract H_. Ok Adl\ycle == 141.9d
E || 2837D X ]|94.6 d
g 317.1D :  Add All Cycles==  {/70.9d
— ' 4\56.7 d
Uze |9 = overtones 47.3 d
405 d
= nnlnh.l idl Claar |43ﬂn._| =k | Min nuertnnel? ] tickz (3 0000l 26 £ A

Thus, you put all these cycles and their overtones into the "Cycle Box". More info about
the Spectrum module can be found in the chapter " Spectrum Module” .



Seasonal Cycles

Thisbutton ¥ A Seasonal Cycles allows you to use different seasona cycles for
Neural Net modeling.

In the appeared window, define what cycles you would like to use:

v Annual ' OK

Accuracy -

[~ Days of Month

X Cancel

[ Moon Phases

Accuracy -

Astronomical Cycles

The button ﬁaw S H Astronomical Cycles gpens the block of the program based on
the idea that astronomica cycles (i.e., planetary positions and angles between planets)
have some impact on the stock and commodity market.

There is nothing mystic in this assumption, it is just math - pure math. We simply
consider the planetary positions and angles between planets as additional inputs for
Neural Net.

Why do we use the astronomical cycles? The most appealing feature of these cyclesisthe
presence of irregularity. These cycles are very hard to revea by regular spectrum.

Here isthe window to set parameters for the astronomical model:
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Here you should set the planets that form these cycles. (Note: the symbols on the button
are symbols of planets. When you click on each, you will see the actual names of the
planets. SO, it is not a necessity to learn the astro symbols, at least, for now. To
understand the meaning of some special terms shown in this window, see Glossary).

Do not bother yourself with a question of the correspondence of the available price
history data to the periods of involved cycles. The program adjusts them automatically,
while preprocessing inputs (i.e., while preparing inputs for the Neural Net analysis).

The Step parameter dea's with the resolution of this model. Y ou can play with it. Please
be aware that you may find the over-training effect if this parameter is too small. The
most typical values are 8, 12, 15 degrees.

Aspects between planets - This module works in two modes: we can use cycles due to
planetary positions or due to the angle (aspect) between planets. See Glossary for more
information on aspects and planetary positions.

Num Copies - (stands for Number of copies) sometimes we get better results when we
use severa copies of the same event. This feature is possible due to sub-optimization
procedure (which means that during the training process each input event isoptimized in
aspecia way).

By default, we use here Floating Angle Model (proposed and developed by our team).

Auto regression Model (Fuzzy+OONN)

This button ° Auteregression gjjq,q you to create the auto regression forecasting
model.

Thismodel is based on the idea that today's price is afunction of the price yesterday, two
days ago, three days ago, etc.

As the simplest variant of regression model is the linear regression (sometimes known as
maximum entropy model), it states:

Price today = A1 x Price yesterday + A2 x Pricetwo daysago + ....



Timing Solution provides an absolutely new approach to auto regression modeling. First
of al, we apply the Fuzzy Logic math to the process of modeling. Plus our Object
Oriented Neural Net provides aspecia optimization procedure (called sub-optimization)
that increases the accuracy of this model and diminishes a possible over-training effect.
The Back Testing of this model definitely shows that this approach increases its
forecasting ability.

Look at the window to set parameters for auto regression:
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AtoRegenssonviodell LE

Prediction Horizon = 7 630 Events
Fuzzy Grade

|
- W——
Index Fuzzy Grade changes iz between 0.5 -7 Ll_é"._‘\

Momentum Lag j

Maximum Momentum Lag |2 ¢| (furga"" )]

Order
Thi= figure haz impacton <7 (19 5| bars ahead
Uze Idicators 7 2
/v Open v RS
7/ High v A % HL
Ao Low v A% C0
v A Close vl A % 0L
/A Volume A+ Max(0,C)
£ Open Int A Min(0,C)
LLL

Model Signature’~
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Recommendgd
parameters fo vary ok X Cancel

On the bottom, there is the list of indicators that you can use for auto regression model.
Therefore, to create an auto regression model, you need to choose the participating
indicators.

These are the parameters of auto regression model:

.
Index Fuzzy Grade changes iz between 0 ... :|V ﬂm _

o} The number of grade
levels; it isused in the fuzzification procedure. To avoid over-training, do not use
big values.

o Maximum Momentum Lag (2~ 3| (for /v ) - This parameter is nec for

indicators that might have a trend component. For such indicators (for example,
Open, High, Low, Close - they all are marked with this sign: ¥ Close) we do



not use the value itself but its rate of changes (as an example (Close-Close(lag
days ago))/Close). Thus we exclude the trend component.

Thiz figure ha=s impact on ”‘F'}* 20 3| bars ahead - This parameter (auto regression

order) shows how long any price movement impact lastsin the future.
Frediction Horizon = 7 price bars
This parameter is connected to another parameter,

This parameter shows the time frame (after L BC) where the forecast based on this model
works.

On the screen, it looks like a colored bar: . .

| |

DMl Rel. Osc.(1,10,10 Close)

Prediction

Horizon

T I;_, z IL Iv

e & i
P o = &

We recommend playing with different settings:
o First of dl with al involved indices,
0 Fuzzy grade (for example, =3);
0 Auto regression Order (for example, =20 => Forecasting Horizon=10 bars)

Price Bar Proportions M odel (Fuzzy L ogic+OONN)

This model is based on the idea that the proportions of the price bar have an impact on
future price movements. This model has the same advantages as the auto regression
model (i.e., Fuzzy Logic + Object Oriented Neura Network).

Click on this button; * Price Bar Praportions [HLOC] vy oy wil| get the window to set
the parameters for Price Bar Proportions model:
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The information on each parameter is provided in this window. You can play with all

optiond parameters.



Astrology

If your version of Timing Solution has the astrology tools, use them as regular inputs for
the Neural Net. To do this, click this button; <H7 Astrology.
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Num of Copies|l 3
Ewvents List
Add to List

Delete
There are many different tabs in this window. They correspond to different categories of
astrologica events (planetsin Zodiac, Aspects, etc.). We plan to start aspecia course on
financial astrology (it will be advertised). For now, just choose the category to be used
and click on "Add to List" button.




=2 Object Oriented Neural Network - Outputs

"Output" is what we want to (and can) predict.

When you click on this button: %‘3 , you will get this window:
- FPrice-Bventsiasterdeuraliies il i utisy
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The different tabs in the upper part correspond to different categories of price events we
can forecast. Let uslook at these events closer.

Pricelndicators

Thisisthe most used feature. Here you can set different price indicators as the outputs for
the Neural Net.

Y ou can create the oscillator index this way: choose the appropriate item and click on the
"Try" button:
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Or you can make the Relative Strength Index as the output:
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Volatility Index:
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The "Standard" tab provides different indicators to choose from. As an example, | have
chosen the true range (relative):
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After your choice is made, click the "OK" button:
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Now your chosen indicator isincluded as the output for the Neural Net:
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The program is not limited to one type of output at atime. It can produce the forecast for
several different outputs at the same time. For example, it is possible to create a Neura
Net model that makes the projection line for the chosen Oscillator and the Average True

Range simultaneously. Here it is:
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Y ou can see two projection lines displayed: one for the Oscillator and another one for the
True Range. This is a very useful feature as it alows using the maximum of the
information regarding price behavior. You should not be concerned about the
normalization (which is necessary for the Neural Net model) - Timing Solution does it
automaticaly.



Strong Up/Down

This is another type of price events. In the "Price-Events Master", open the "Up/Down"
tab:

Up.l'Duwn Percent
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Set the minimum va ue of price changes and click on "Try" button.
If you create the output this way (as it is shown in the diagram), the Neural Net will

predict the strong upward points. In this case, the Neura Net projection line looks like
this:

196 points

Strong UF 2 3 m Price goes up at least 3.00 %
Projected Strong Up
[l
)
17
I L L T T T T T T
H?Q'“ {:éﬁ? @Q; f?q,

2001
The black vertical lines correspond to the moments when the price goes up more than for
3%. The red line is the Neural Net projection line, the higher this line goes, the strong
upward price movement will be more probable.




Top/Bottom Turning Points

The main idea of this type of price eventsis. focus on turning points and ignore what is
going on between them (i.e. tops and bottoms of the price diagram only). To do this, the
program creates Zigzag (Filtered Wave) to specify top/bottom turning points; we will try
to predict the location of these turning pointsin the future. It works this way:

Choose the "Turning Points" tab:
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Click on "Try" button; you will get the window for setting up "Zigzag" wave parameters:
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The higher the projection curve is, the higher isthe probability for TOP turning pints; the
lower the projection curveis, the higher is the probability for BOTTOM turning points.

Timing Solution Worksheet

Suppose you conduct the anaysis of some financia instrument, i.e. you have created
several models. For example, you have created four models. ULE model, Composite
Model, Fibonacci Charting tool and Neural Network model. They all are shown here:
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Now you need to save all this somewhere, to be able to continue your work some other
day. In order to do this, we recommend using the Timing Solution Wor ksheet. These
are buttons you need:

Clicking I, you will get this dialog box:



Save to File I CaTiming SolutionWWorkimy_work_Jan_20_2008.wis = |

Forecast Horizon I'“}'}D 3, bars

[~ SetLBC on last price bar W OK
—Update
¥ Update Automatically
x Cancel
—Data Feeding
Kind IeSignaI j

None | FromFile eSignal |

Symbol |$INDU

EarID vI1":|

The meaning of these options is pretty obvious. Y ou define here:

1. The name of the file where you save your work;

2. Amount of bars you want to forecast (Forecast Horizon);

3. You can set the LBC on the last price bar automatically (if you concentrate on
making the final forecast that uses all available price history)

4. If you have some data feeding system to update your price history (like regularly
updated text/Metastock/CSI files or eSigna software), you can use “Update”
feature.

Next time when you run Timing Solution, you can restore your previous work clicking
this= button.

One more note regarding the worksheet is. when you save the composite models
(“Astronomy” button) into the worksheet, remember that you need to have at least one

cycle in the composite box. You can put any cycle into the composite box clicking this
button:

=101 x|

ucles | Act Zones | Templ |




If there are no cycles in the composite box, the program understands it as no Astro cycle
has been chosen, so it does not save any composites into the worksheet (a composite
without acycle has no sense for the program).

Timing Solution Styles

Basic Idea

Spectrum Model Style
Astronomical Model Style
Neural Net Style

O O O O

Basic Idea

When you run any ready solution (Iik% aﬁg[gggmigq[ or Spectrum based fast solution:
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the program provides a huge work extracting astronomica or fixed cycles and running
Neural Net to produce the projection line based on these cycles. Each of these modules
contains many parameters you may vary. By default, we set the most typical parameters,
but each financial instrument has its own habit that is described by these parameters. To
make the users life easier, we put al the most influential parameters in one place, so you
can quickly modify the projection line changing these parameters. This is the main idea
of Timing Solution Styles. We can store the most important parameters together,
save/download them, and make the projection line. The most important parameters for
each module are combined into styles - modes related to models' performance in time.
Y ou can find the description of each style right in the program.

Run "Timing Solutions" or "Fast Solutions". You will see this button: Mswle
allows editing Styles:



" OK

Edit x Cancel

\ % More details .

You can choose one of the standard Styles or edit it manualy clicking "More details’

button.
L et discuss the groups of parameters for each module of the program in detail.

Spectrum Model Style

We begin with parameters for Spectrum based models:

E:-:tract Fivod Cycidle
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There are two groups of parameters in this window: the first group belongs to the
Spectrum modul e itself; these parameters describe the method of extracting fixed cycles.
The second group combines parameters for Neural Net module that produces the
projection line based on the cycles extracted through Spectrum module.

As a method of extracting fixed cycles, we would recommend to use Multiframe
Spectrum agorithm:
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Definitely, the cycles extracted through Multiframe Spectrum describe the market
movements better. This fact is quite obvious: if you compare the effect of 7 days cycle
(as in the example), it works now in a different way than it has been working 20 years
ago; however, it has its impact on price in both cases
One more benefit of using the Multiframe Spectrum is that it handles nonlinear effectsin
the markets much better than the regular Spectrum, and this is very important. | believe
that any fixed cycle has its own "life time"; this cycle impacts the stock market during a
certain period, then the cycle disappears or interacts with other cycles in a nonlinear
manner.

This parameter | EESEECTEIES MRIFEMEIN |12 Cyoes corresponds to the cycle's

"life time", we would call this parameter as stock market memory (or, abbreviating,
Sm) in respect to the fixed cycles. Thus we define how long the stock market
"remembers’ and "recognizes' the certain cycle. This is the parameter of extreme
importance.

Other important parameters for Spectrum module are:

Usze [12 $| overtones

Win overtone|T | ticks %

The amount of overtones shows how many overtones are used for each cycle extracted
through Spectrum. For example, if we have found that 100 days cycle is important and
decided to use 5 overtones, it means that we actually work with the following cycles: 100
days cycle, 50days cycle (2nd overtone), 30.333 days cycle (3rd overtone), 25 days and
20 days cycles (4th and 5th overtones accordingly).

Let's consider 11.7 years wave for monthly Dow Jones index. The pure 11.7 sinus wave
looks:
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If we would like to enrich this wave, we can take into account 12 overtones, and the wave
will look like this:
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Min overtone parameter allows excluding short-term cycles. This parameter diminishes

the short-term noise.
So, these parameters are recommended to vary:
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Astronomical Model Style

Y ou can play with astronomy based parameters here, in this window:
Astro Lycles |

Eutract Astro Cycles

Projection Line Calculation

Algarithirm .Last Cycles (Multi Frame) j

Tao Calculate Projection Line Use |B cycles [stock market mermary)

Uze|12 | overtones Min overtone |7 > ticks

Projection Line Werifization

Ta Werify Use |1.2 cpeles
Critical Correlation W

Frovide verification on |2 | independent intervals
Fabd b odel

25 *00° 0D
Accuracy [Orb) I— Objects
Aceuracy for Sun-tercury Venus (100 00" 00 ™ 090 FAREYY

&ccuracy for Moon|30 T 00" 00"

Let's consider how the program finds the most important astronomica cycle. As an
example, let us take the Sun cycle (annual cycle). First of all, the program creates the
projection line based on the Sun position. To calculate this projection line, we use 6 Sun

cycles, or 6 years of price history: Y2/8 eyeles [stock market memow) i narameter
has exactly the same meaning as the stock market memory in Spectrum module. The
amount of overtones and min. overtone has the same meaning as in Spectrum as well.

Next step isto verify the projection line. The program does it itself - it anayses how well
the projection line based on the Sun position is able to forecast the stock market. The
program creates the projection line for severa cycles ahead. Y ou define the number of

Tovern Lze (1.2 cucles
thesecycleshere: '° =" =% ahead.

In other words, when you choose "1.2", the program creates the forecast for 1.2 years
ahead and calculates the correl ation between the actual price and the projection line. The
program performs this procedure as many times as you set it up

here;  Providevericaonon|2 3 independentintenvals L e may start with "1 - it
means that only one interval is used for verification, and it is important to know that this
interval is NOT the same as the training interval - to avoid information leaks. Y ou may
use as many INDEPENDENT intervals as you like; and always the program will
calculate the correlation on the intervalsthat do not coincide or interfere with the training
interval.

Astronomica cycles as opposed to Spectrum extracted cycles (based on some periodicity
that can be expressed as aformula) reflect the actual planetary movements. We consider




an astronomical cycle as an important one if the projection line based on this cycle
provides the good fitness to the real price movement. We use this parameter

Critical Correlation [0.15 : i iection i
fHicel oo to evauate the fitness of this projection line. If the

correlation calculated on verified interva/intervals is higher than the critical value we
consider this astronomical cycle asimportant.

The FAM Model parameters define the orbs for astronomical cycles. The lesser the orb,
the more details this model is able to "see", though the noise level for this model is
higher.

Astronomica cycles can serve as inputs for Neural Net, to create a projection line based
on these selected astronomical cycles. The Neura Net parametersin thismodule have the
same meaning as in Spectrum module.

Neural Net Style

Now let uslook at the parameters for Neural Net module:
Meural Met Training Regime

Kind |L|$e Lazt % Price Bars before LBC j

Hidden Linits | 32 - Usze Last (1000 ¥| Price Bars

There are 5 different ways to train Neura Net:
2ural Met | rainng Hegime

Kind |L|se Last % Price Bars before LEC J\g
All Price Bars b

Hi

Ilze Last %x Linear Distributed Price Bars before LEC
Fultiframe T raining
b anually

We can train it using all price bars (before Learning Border Cursor (LBC), naturally). We
can use certain amount of bars before LBC. Choice #3 provides an opportunity to apply
Linear Distributed training when the "nearby" price bars (the bars that are closer to LBC)
are used more often than distant price bars; thus we use the latest information regarding
price movements more intensively. Choice #5, Multiframe training, applies different
training intervals for different events (more price bars to train Neura Net for long term
events).

It looks like, for Dow Jones Industrial Index, the best results are provided by the model
that uses last 1000 price bars. It corresponds to 4 years of price history. In other words, it
isof the similar length as Presidentia cycle (at least, we can assume that this cycle works
for Dow Jones index):

Ki x|
Hidden Units |3 - Usze Last (1000 ¥| Price Bars




Some time ago | started the research as to finding the best training interval. Then | tried
to apply different math methods to this problem. And it looks like areal help in finding
the best training interval comes from "Chaos Theory". Now there is a new button in the

E © & 2 %

program: L Jd =« - == - a  Clicking on it, you will get the following
window. First of al, you will see the diagram, so called R/S analysis:
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The maximum of the yellow curve (so caled V Statistic) indicates the presence of a
specia kind of acycle in Dow Jones index. This cycle is not aregular one provided by
the sinus wave. It is not a periodical but a stochastic cycle. Its maximum corresponds to
4-5 years period, so | would recommend using this value as the length of the training
interval. More information regarding this issue is provided in this book: Fractal Mar ket
Analysis, Edgar E. Peters, John Wiley& Sons, Inc.

As an example, look at this R/S diagram for Euro/USD pair:
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It seems that this pair has the 500d-2 years stochastic cycle. This fact has been provided
by one of Timing Solution users who obtained this result using Back Testing module of
the program.

aEA—



Timing Solution - Back Testing

Thismoduleisfor advanced users, so we recommend studying it only if you are

0]
o
o

comfortable with the Neural Net module

Back Testing at a First Glance: Main Principle
Back Testing at the Second Glance: Example
Back Testing: Different Variances

Back Testing at a First Glance: Main Principle

Back Testing alows you to:

o

0]
0]
0]

Estimate the performance of any Neura Net for any particular financial
instrument;

Find the best Neural Net model for any particular financial instrument;
Find the best training interva for any model;

Find the best forecasting interval for any model.

Thisis a very hard task to do manually. The Back Testing module will make your life

easier.

Let us show you how Timing Solution can help you with the first task (i.e., estimating
the model performance). The scheme looks like this:
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Hereistheillustration for one typica example:

Step 1: The program trains the Neural Net using the price points from the yellow region
(see the upper picture). After training, it checks the Neural Net performance using the
points from the red region. In other words, the program creates the Neural Net projection
line using the points from the yellow interval and then it observes how well this
projection linefitsto the real price datafrom thered interval. These two intervas (yellow
and red) are independent, so any "future leaks" or “information leaks’ are excluded.

Step 2. We shift the Learning Border Cursor (LBC) for severa price bars ahead.
Therefore, we shift the yellow and red regions as well and repeat the whole procedure
again (optimization and evauation of performance).

Step 3: Shift LBC and do the same again.

You can set yourselves the amount of steps and the length of shift option for LBC while
creating the Back Testing Script:



Increment LEC

Increment LBC |50 5 times Shift LBC |1D;HL = |barz ahead

v Fandomize befare Training LBC | Constant Shift ﬂ

Here LBC will be shifted 50 times for 100 price bars ahead. In this case, the program will
estimate the model's performance for 50 different intervals. The results of the Back
Testing procedure look like this:

Mode: Neural Net
Price Events: Rel. Osc.(1,100,100 Close)
Criterion: Correlation 365 pt. after LBC

Model dynamic_model.hpp
NN Topology 32 hidden

NN Training last 1250; 15000 st.
Statistics +35/-15 ChSg=4.0
Average 0.146

21.07.1978 09:30 -0.185
29.01.1979 09:30 -0.005
06.08.1979 09:30 0.153
12.02.1980 09:30 0.385
20.08.1980 09:30 0.071

This is the sample report of the Back Testing procedure we have actually provided. It
means that the program has trained the Neural Net 50 times. For each training interval
and LBC position, it compared the projection line and the price (to be precise, the price
oscillator) and calculated the correlation coefficient between them using 365 price points
after LBC. 35 times the correlation happened to be positive while 15 times it was
negative. The average correlation is 0.146. The explanation regarding the correlation
coefficient read in the " Definitions® chapter. It means that this model can be accepted
as aworking one. Besides the correlation, there are other criteriato estimate the model's
performance: the direction of price movement for the next day and the direction for price
movement for %x days ahead.



Back Testing at the Second Glance - Example

Now we will demonstrate the Back Testing procedure itself using one example.

First of dl, download the price history file. The amount of price data should be enough to
produce the Back Testing. In this example, we use Dow Jones index from 1940 to
November 2004. )

= = Execute BackTesting Scenario

Run the Neural Net module, click @ button and choose™ .
You will get the window that alows you to create the B¥Back Testing Scenario Script.
Hereitis:

Bzl ile: B CH ESLTTE I EVS GE AN o)
Needs 100 testing points, available 40
[ New ‘ = Open g ]
E%:;-—» Price Events [Outputs)
2] -«
S Model (Inputs)
+] -«
Back Testing Criterion
o | ~ | # |
Increment LBC
Increment LBC |5 +|times  Shift LBC |20 < bars ahead
¥ Randomize

Look closely at th-i's-wi n'd-ow.' The following descrl bes the components
BBack Testing Scenario - Outputs for Neural Net (what we want to forecast): It
corresponds to this part of the window:



(3 New ‘ = Open
EE)'—) Price Events (Outputs)

J A

Click on * button; you will go to exactly the same window as seen in the Neural Net
module:

- FPhiceEyentsiiaston eurnal IRt ISy

Up/Down Percent ]
Turning Points Price Indices
|Re|ative Price Oscillator j
T B T T
MA1 [1 - MAZ 50 ¥
RFe
M3 |50
Method | Exponent -
Price Field | Cloze -

Dates IE e

It works exactly the same way as in the Neural Net. Here you can define any price
indicator you want, and the Neural Net will create the projection line for thisindicator.
Y ou can create severa outputslike this:

]

Rel. I]s-::.|1 5050 Elusei '

In this case, the Neura Net will produce the projection lines for Oscillator and RSI.

BBack Testing Scenario - Models (I nputs) for the Neural Net (what thisforecast is
based on): Set the inputsin this part of the window:

Lo Model {Inputs)

r] -]«

Click on * button; you will go to this window:



b odelz
The files located in: C:halma32h TraderhLibh,

Choosze the models pou want to analyze m

v[ESpeciral NN Model _Extracts cycles from Specirum and uses them as inputs_

H=Astro NN Model Extracts astronomical cycles and uses them as inputs for NI

&1 HPP Protected Model

@%dynﬂmic_mndel.hpp Frotected Model

<21 hyp 1.hyp

CpAA_IBOHYP AA_3B0HYP

&AM _BI6E HYP AA_RIE HYP %

PAA_T16HYP AA_716HYP

ZzAnnualModel hyp need & yvears training interval, horizon=150 days

ZpAstronomy_hyp Astranomy hyp

<?BradleyModel_Aspects_15_degrees_back_front. HYP Bradleyiodel_As

<?BradleyModel_Plus_Phase hyp HypClip.$%%

<#CandleStick_1_b HYP Japanese Candlestick model"The BackTesting paint

&»CandleStick_1_c HYP Japanese Candlestick model”Prediction Harizan=12

&»CandleStick_2 HYP Japanese Candlestick model”Prediction Harizan=7 hars

Z#CandleStick 2 a HYP Japanese Candlestick model”Prediction Harizan=12

Training

Training Regime |Trair1 MM using only LAST %x price bars before LECj|5l—lﬂﬂ

Train MM | 21000 ! steps Fietrain MM |S000 &l steps

Spectum Ophons
Amount of hidden neurons |20 = $
Model |Neural Net Madel Only | sm=15.00;0v=5;min=4

Here define these parameters:

0 In the upper part of this window, choose models (a standard model or the model
created and saved ealier; see *.hyp or *.hpp files located in
c:\TimingSolution\Lib directory).
Also there are extremely important models that are created by the program in
response to the position of LBC; these are "Spectral NN Model" and "Astro NN
Model":

Choosge

[¥EEAstro NN Model Extractastrc
&,1.HPP Frotected Model
@%dynﬂmic_mudel.hpp Frotecte

1 hyp 1. hyp

If you choose one of these models, the program will extract fixed (Spectrum model)
or astronomical (Astro model) cycles and will create the projection line regarding
these cycles. Because the extracted cycles depend on LBC position, the program will
recalculate these cycles after each changing of LBC. In other words, in this case we



anayze not a fixed model, but rather a kind of algorithm "to extract an astro cycle,
use these parameters and then use these cycles to create Neural Net projection line
based on those parameters”. In this case, theinvolved cycles depend on LBC position,
and we try to catch the strongest recent cycles. You can define the parameters for
Spectrum and Astro modules here:

deps

-.-'-* $ S pectrum Optionz

zm="15.00;0v=5;min=4

These parameters are described in " Timing Solution Styles”.

o Training Regime |Train MM using only lagt 3% price bars before LEC ﬂ |1 000 The

training regime. You can use al price points before LBC, or you can use a part of
them (closer to LBC). Our research shows that very often alesser amount of price
points provides better results. For example, while back testing some model for
Dow Jones index, we have found that training on 4000 price bars (16 years
history) gives worse results for this model than its training on the last 1000 price
bars (4 years history). It is very important to find the best training interva for
each model. See notes regarding thisissue at the end. Y ou can aso define severd
training intervals, like this:

Training Regime |Train MM Lsing only last 3% price bars before LBC j |1 000 1500 2000 3000 4000

(2000,1500,2000,3000,4000 price bars). In this case you may find the best training
interval for the particular model (do not forget to click on "OK" button).

Train NN |15000 - steps Hetrain NN | 15000 - | steps
Set the

number of steps that are necessary for the Neural Net training. As arule, you can
use this formula

Num Steps=10 x Num Inputs

But it would be better to find this parameter by optimizing the Neura Net severd
times.
o Amount of hidden neurons |32 e This parameter strongly depends on the

model (inputs). Usudly this amount is enough, but you can play with this
parameter.

0 Model |Neura| Met + Linear Model jSimuItaneoust the program
produces Neura Net training and the optimization of the simple linear model.

o mf



You are able to make a forecast based on linearity only. But it looks like the
Neural Net gives the better results.
As models, the program uses *.HYP and *.HPP files located in \LIB subdirectory. You
can create these files through the inputs editor (click on "Save" when the files are

created):

MN Inputs Cateqories
Model Library

& Standard Models Library

Cycles
% Extract Cycles from Spectrum

K . ‘Seasunal Cycles

M Astronomical Cycles

Price
=,/ Autoregression
v+ Price Bar Proportions [HLOC]
Astrology
%? Astrology
MN Inputs

i# Delete All || frc

= Open |k Save

COMNST

CLOSE 2 THADES BEFORE—1 TRADES BEEFORE MOVE DOWMN GHAL
CLOSE 2 THADES BEFORE—1 TRADES BEFORE MOVE DOWMN GHAL
CLOSE 2 THADES BEFORE—1 TRADES BEEFORE MOVE DOWMN GHAL
CLOSE 2 THADES BEFORE—1 TRADES BEFORE MOVE DOWMN GHAL
CLOSE 2 THADES BEFORE—1 TRADES BEEFORE MOVE DOWMN GHAL
CLOSE 2 THADES BEFORE—1 TRADES BEEFORE MOVE WO CHAMNGEE

BBack Testing Criteria - Outputs (how well the model fits) Thisis a very important
guestion - how to estimate the performance of the calculated projection line.
Y ou can define these criteria here:

Back Testing Criterion

o | - | & |

Click * button. There are three possible variants to estimate the model's performance:



Criteria | Calculates correlation for #x price bars after LEC

Calculates CORRELATIOM far

|1 L1]1] 1] 4 price bars after LBC

Y ou can aso define several testing intervals, like this:

Criteria |Ealculates corelation for #x price bars after LBC

\ Calculates ED%EL&TIDN far
15!] 100 150 200 250 (1] 4 pric:e bars after LEC

(50,100,150,200 and 250 price bars after LBC). In this case you may find the best
forecasting interval for the particular model (do not forget to click on "OK" button).

If you set this parameter this way, the program will calculate the correlation coefficient
between the projection line and the price (or, more precisely, price indicators defined as
outputs). It uses % x price bars after LBC (100, in our example).

Criteria |Eu:um|:uares the price movement for the nest price bar after LEC

If you choose this item, the program will analyze the price movement for the next bar
after LBC. This works well when we are more interested in catching the next price
movement.

Criteria |Ealculates the price movement coincidence far #= price bars after LBC

Calculates nest day price movement COIMCIDEMCE for

|1 [1]1] (1] 4 pric:e bars after LEC

Setting this parameter, the program looks for the price movement for % x price bars (100
price bars after LBC in our example). It compares the price bar with the price for the next
trade, and it does the same for the projection line. The results can sound like this "the
projection line has shown the price movement for the next trade the same asthe real price
70%, while the opposite direction is 30%".

aAlgorithm of setting LBC Actually, there are three variants of setting LBC during the
Back Testing process:

Increment LBC

Increment LBC |50 51 times Shift LEC (100 4| bars ahead

v Fandomize befare Training LBC ||:Dnstant Shift ﬂ
' ]
(%) M Mormalized [£ero point]
() ' R andam

_D_'ﬁ 1=l



Constant Shift: in this example, we constantly shift LBC for 100 price bars ahead. And
wedo it 50 times.

Normalized: as LBC, we use “equilibrium points” — points where the oscillator crosses
zero:

I
1 1,10,10

| MW
| T T T

5

Random: sets LBC in arandom way
When the scenario is chosen, run it by clicking this button:

& Close and Execute

Y ou can also save this scenario into thefile (cl [’q’k""’Save")':

ramneygy proreesa

 save

Next time when you decide to run this scenario just choose this item:

u.céalqlﬂrli T

ce @ Create/Edit BackTesting Scenario

Y ou will get the window where you can choose any scenario file from the list:
BT Scenario Files BT Legend

[ New ‘ = Open

1.bt
Dynamic_Model.bt
Dynamic_Model_1.bt

Price Bar Back Testing Scenario

()

Price_Bar_The_Best.bt ® The Legend
# Back Testing Scenario Goal
# The Results of Back Testing

The Legend

Back Testing - Different Variances

In redlity, we have used several different variants of Back Testing scenarios. The
example above was oriented mostly to estimate the performance of some particular model
for aparticular stock market.



Now we will demonstrate other possible variants of Back Testing.

Finding the Best model for any particular security

Choose several models. Like this:

e Model (Inputs)
¢ | - | # |

dynamic_model. hpp [train last 1000 pt. 15000 zteps] (32 hidden; MH+LIM]
gpectral nn model [train lazt 1000 pt. 15000 steps] (32 hidden; MM+LIM]

We will check three models at the same time.

Finding the Best training interval for any particular model and any
particular security

Choose the same model, but use different parameters of the NN:

Train NN |15000 ¥| steps Retrain NN | 15000 ¥| steps
SR Model (Inputs)
e | - | #]

dynamic_maodel. hpp [train last 1500 pt. 15000 steps) (32 hidden; HH+LIM]
dynamic_model hpp [train lagt 2000 pt. 15000 stepz] [32 hidden; MH+LIN]
dynamic_model hpp [train lagt 3000 pt. 15000 stepz] [32 hidden; MH+LIN]
dynamic_maodel. hpp [train last 4000 pt. 15000 steps) (32 hidden; HH+LIM]

Here we check the dynamic model based on different lengths of training intervals: 1000,
1500, 2000, 3000 and 4000 price bars before LBC.

Finding the Best forecasting interval (particular model + particular security)

Define several Back Testing Criteria



S Model (Inputs)

Back Testing Criterion

Coincidence 100 pt. after LEC
Coincidence 150 pt. after LEC

Here we check the dynamic model's performance for 50 price bars after LBC, aso 100
bars and 150 bars.

Finding the Best training and for ecasting interval (particular model +
particular security)

This scenario I_ooks like this:

e Model (Inputs)

dynamic_model. hpp [train [azt 1500 pt. 15000 steps] [32 hidden; MH+LIM]
dynamic_model. hpp [train lazt 2000 pt. 15000 steps] [32 hidden; MH+LIM]
dynamic_model. hpp [train last 3000 pt. 15000 steps) (32 hidden; MH+LIM]
dynamic_model. hpp [train [azt 4000 pt. 15000 steps] [32 hidden; MH+LIM]

Back Testing Criterion

Coincidence 100 pt. after LBC
Coincidence 150 pt. after LEC

Here we look for the best training interval and the best forecasting interva at the same
time.



Optimize Everything

Also, you can play with different price events:

E%:D-—) Price Events [Outputs)

Rel. Osc.[1.50.50 Close)
Rel. Osc_ [1,100,100 Cloze]

SR Model (Inputs)

dynamic_model. hpp [train last 3000 pt, 15000 steps] [32 hidden; MM+LIMN]
spectral nn model [train lazt 1500 pt. 15000 stepz] [32 hidden; MM +LIN]
spectral nn model [train last 3000 pt. 15000 steps) [32 hidden; HH+LIM]

Back Testing Criterion

Coincidence 100 pt. after LEC
Coincidence 150 pt. after LEC

Increment LBC

Here we forecast different indicators applying two models based on different training
intervals.

Turning Points Analyzer

General Idea

Easy Start

Going into Depth
Astronomical M odel
Options

O O 0o Oo

General Idea



The main ideaof this module is finding the price levels where the price movement
changesitstrend. To do that, we create the zigzag and look for these levels by analyzing
different proportions of zigzag swings. Actually, thisideais very close to Elliot Wave
Theory, but our goal isto provide the universal tool that allows to revea hidden patterns

in zigzag.
Let's consider the zigzag created for IBM shares. This picture shows 8 monthsinterval:
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Here you see that the turning point D is the last known turning point. Thisis TOP turning
point, so we are looking for the end of downtrend movement. We need to know the
height of D-E swing. In technica analysisthe D-E swing is called retracement. Our
target isto find the height of this retracement swing to anticipate the next Bottom turning
point E.

The most obvious solution is finding the height of D-E swing by analyzing all
proportions related to TOP turning points. As an example, we can analyze the proportion
for another TOP turning point, B: BC/AB. If this proportion has some typical value for
this stock, we can assume that the same value might work for the turning point D and
thus find the height of D-E swing through the height of D-C swing.

Here we have two possible ways:

1. Wecan useclassicd ratios (the most well known ratio is Fibonacci ratio) and see
how they work for our stock;

2. Wecan do astatistical analysis of the ratios occurred in the past history of our
stock and then make decisions supported by solid math base.

Both approaches are available in Timing Solution software, though we favor the second
one. It givesyou aclueto area process. Moreover, you will be able to see when the
classical ratios work.



Easy Start
Let uslook how this module actually works. As an example, we use S& P 500.
| have downloaded S& P 500 index data from 1950 to the end of January 2006. While

downloading the historical data, set the "Forecast Horizon" big enough to be able making
aforecast for along period ahead:

Formnat W 0.y means 20002001y

=
g Im W Exclude double records

Prediction Harizan

§> é}c = Load

Run "Solutions'-"Turning Points Analyzer". Y ou will get this window:
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What options does this window provide to you?

1) The slider in "Zigzag Minimum Swing Height" alows you to adjust the analyzed
zigzag. The bigger this value, the longer term waves we research. In our example, we use
3% zigzag that alowsto reveal swings for several months. This zigzag shows 540
turning points, it is a pretty good materia for the statistical research. Actually, this
parameter is extremely important. It isthe first parameter you should try to vary to get the
most "predictive" zigzag.

2) The last completed turning point (according to this zigzag) wasthe BOTTOM in
October 13 2005, and we are looking for the next TOP turning point. If we would choose
other parameters for zigzag, for example let it be 2% zigzag, the last completed turning
point would be TOP January 11,2006, and this zigzag is suitable to finding BOTTOM
turning points:

LL@t TP: TOP (==forecast BOTTOM}




3) The central issue of this module is the histogram - "High probability zones'. In the
program, the same histogram is shown as avertica one and ahorizontal one. Just looking
at the vertica histogram, we can assume the price levels where the TOP turning points
are more probable. Looking at the details on the horizontal histogram, we can easily see
four main clusters there corresponding to four different price levels:

Price -Ifl.i.s:.t.r.ihutin.:nn-iﬁrag mouse to chose active zane.s.]. ' Nlext ITL':)FI fi i'niﬁﬂ poir"it.is more
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These price levels are based on statistical research, and the most interesting issuefor usis
that the TOP turning points "like" some price levels more than other ones. The existence
of clusters at this diagram is the best proof of this fact. The upper diagram represents the
histogram or probability: the higher histogram, the more probable is that the turning point
will occur at this price level. The X axis corresponds to the price. The red stripes
represent al available historica TOP turning points normalized to the current price. Drag
the mouse to these four major clusters and look at the Main Window:
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Thus, you can see the most probable zones for TOP turning points. The high probability
histogram adjusted to rea price scale is shown in the right corner. So you can see the
most probable zones right in the Main Window:
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Using the pure mathematical approach (or "quantitative" approach), we can understand
the risk degree in regards to our conclusions on turning points locations. Look again at
this diagram attentively:
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The red stripes are presented almost everywhere, even when the histogram vaue is very
low. Look at the big cluster at 1285-1310. It shows many peaks, though the time interval
istoo wide. We can make an assumption regarding the DEGREE OF PROBABILITY



that trend changes occur in these cluster zones. And the program can calculate these
ZONes.

By the way, checking the "Fib" option you can see how the most used in technical
analysis ratios for retracement swings correspond to real price movement:
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The purple stripes that correspond to these ratios do not hit maximums on the histogram.

The next question we need to answer is WHEN this turning point can happen. We can

resolve this problem using the same approach, though instead of the price we will usethe
time length of these swings.

Itiseasy, just set "Retracement Time" option:

Ratios

Kind] Retracementz LJ [

_|Retracements
gb Foice L Encks

Now you can see the same histogram in Time scale:
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The higher the histogram, the more probable is the turning point's occurrence there. As
you seg, the time histogram is more even, however it gives us some hints regarding
turning points time. Drag the mouse as shown at the picture and watch the Main Window:
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Vertical bars represent the high probability zones for time. One of this zones hits the
probable top turning point around January 14, 2006.



Going into Depth

The Timing Solution allows analyzing zigzag from different points of view. These

options:

Ratio=z
Kind | Retracements j
Pattern | 2 waves -

QOrder
|Nx. Swing HiSwing Hi0-1) = |

define what ratios to analyze.

"Kind" options: Retracements - analyze the retracement for aswing. Back to this

picture:
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To get the height of D-E swing, we anayze the ratios CD/DE, AB/BC,... whereCD is
the height of swing C-D, etc.

Option TP Price L evels: setting this option, we anayze not the swing's height, but ratios
between price itself, we provide the statistical anaysisfor (Price E)/(Price D), (Price
B)/(Price C) ..., where"Price E"is price at the E turning point.

Option Retracements Time: in this case we analyze the ratios for swing lengths.



"Order": in al examples above we have analyzed the ratios between neighboring
swings. However, using Timing Solution we can make aforecast based on different
ratios, like ratio between swing D-E and B-C (picture above). Both these swings
correspond to downtrend movements in our case.

| —Ratios Wiew —Last TP: TOP (==forecazt BOTTOM )
Kind|F‘.ﬁrﬂcements ﬂ I+ Hiztogram [ Fib

Bo &

Bins|100 3| Fier

Actually, the swings used in ratios are marked in the right chart.

" Pattern” : setting this option, we ask the program to provide the statistical analysis for
different waves. In al examples above we used two wave model.

ot [N <

As an example, this setting: means analyzing 8 waves
proportion. In other words, we assume that each 8th wave repeats itself:

Look at this chart:
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Suppose we have point "1" asalast turning point (as in the picture above) and we want to
find the bottom turning point 2. Setting 8th wave model, the program will anayze the
ratio between swings 1-2/C-1 (using Elliot notation).

But we need much more price history to provide this anaysis.

To add to the theme of the most typica ratios, we have downloaded the Dow Jones
Industria index from 1885 to 2006 year. We have created 5% zigzag; it provides 789
turning points and, as we can see, the usage of 8 waves model gives us 82 ratios (Sample
Size), and we can see the cluster 1.0 1.52 and 1.82. Somehow the stock market likes
these retracement proportion:
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Thus we can find the most influentia ratios statistically and see the actual ability of
classical ideal ratios (like Fibonacci).

Astronomical M odel

There is one more option related to astronomy. Regarding many sources, the Moon
phases have impact on stock market, and we can use them in our analysis. Setting these
options:
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we ask the program to use NOT ALL turning points but the turning points that occurred
on the same Moon phase. In other words, we assume that swing structure depends on the
Moon phases. In the light of the Moon, the next target looks like this:
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Here we use the 90 degrees for each phase division asthe whole Moon cycle consists of 4
major phases. Also we can use the classical 8 division and use the rising/descending
Moon as well. Remember that the usage of 8 phases division requires much more price
history. We recommend to watch "Sample Size" parameter:
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Thisisthe amount of "legitimate" turning points used for the statistical analysis. The
usage of 8 phases division makes this parameter approximately two times |ess.

Options

The "View" options alow varying the presentation of results:

v iHisto EIITE [ Fib

Bing|100 5| Fiter|72 5| %

Scale | TP Time hd

When Histogram option is checked, the histogram reveal s high probability zones. In the
case when we analyze long term swing or our price history is not long enough, we would
recommend disabling thisoption. Asin the picture below, we are able to see al 41
anayzed turning points as vertical stripes:

12507
13067

Sample Size=41 |

Each stripe corresponds to one analyzed turning point.

Bins serve to vary the amount of bins in histogram. The more bins the more detailed the
histogram is. We can vary this option to make available clusters more apparent.

Filter alows to exclude extreme points. Some swings are too high or low, and we can
exclude them decreasing thisfilter parameter. Sometimes this parameter has impact on
Main Window view.

Sometimesit looks this way (we have analyzed short term swingsin this example):



1200 —

; ;. i ' | 1100

| To extlude this mah"?'ﬂ--.___
|probahlllﬂ'y histogram, DECREASE | | e
tr]e Filter pqrameter ;

| = - ] \ 10T

T — i I|| T
& o i‘j & reé’ 0.750%

The price scaleistoo wide for our price data. Decreasing Filter parameter, we will
exclude the extreme points from high probability histogram, and this window will look
more appropriate:
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Scale: we can display the high probability zones using ratio scale and real price scae:
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Choosing "Proportion", we can present the histogram this way:
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Here you can see what ratios between downtrend swings and uptrend swings are most
typical for short term zigzag (0.75%). Asyou see, a least ratios 0.5 and 1.0 are presented.
The other choice allows to see these proportions converted to price.

Profile options control the view of profilein the Main Window:
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Try to vary these options and see how the view of the Main Window will change. Very
often the "Colored Diagram" |ooks better than the simple histogram:
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Here red zones correspond to high probability zones while the blue ones show low
probability.

Band tab allows manipulating with active zones created before:
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Y ou can delete any zone or delete all of them.

M ain options allow to synchronize the mouse cursor position at the high probability
histogram in the Main Window:
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When you move the cursor over the histogram, the appropriate price or time marks are
displayed in the Main Window:

||¥ Main View LastJE-U = bars

L eading Index: thereisapossibility to use this technigque together with technical
anaysisindicators. L et me show you just one example. Set these parametersin Profile
tab:
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Look at high probability diagram in the Main Window:
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Now the program displays the price levels corresponding to previousturning pointsratios
as red stripes, but these stripes have different height. The height of these stripes
corresponds to the value of ADX index at the turning points. The red vertical represents
the last value of ADX index per downloaded data. Thisway we are looking for the
double anaogy between future turning points and previous ones - the ana ogy in market
geometry and technical anaysisindicator. When some red stripe reaches the | ast fixed
ADX value, it means that thisindex now is equd to its previous fixed val ue.

For exampl e using Percentage Volume Indicator (PVO):

I Draw as
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you can take into account the volume and see it right on the Main Screen. Likethis:



Last Volume -
This turbing point —
happened at the

FEEE‘L
same ivnlume A
| |

|
Pl

-—-—-JHEET_TE UL [ 1

Here at the price level 4022 we have turning points cluster from one side and, from
another side, the Percentage Volume Indicator (PV O) corresponding to one of these
turning pointsis very closeto the last PVO vaue.

Zigzag Options |t is very important issue how to ca culate the zigzag index that is used
in this module. These options make this process pretty flexible:
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L ast Swing parameter allows to handle the last swing for zigzag, and thisis extremely
important for forecasting.

Look at this example, thisis 5% zigzag:

110

*100

Here | set Last Swing to 100%; the program in this case calculates the swing in its usual
way - the minimum height of each swing should be at least 5%. The last completed
turning point is 20.4.2005. But looking at this chart, we can suppose that the price has



already started its downward movement. However, this zigzag does not seems "seeing"
this wave because the price range after 20.04.2005 is less than 5% and the next turning
point cannot be calcul ated.

Set Last Swing on 70% and now this swing isvisible:

11

10

It isagood practice to use the less percentage for the last swing. It isrisky because we
dea with uncompleted waves, but it allows to reveal the early tendency.

Force: this option alows to set the last turning point manually. Look at this chart:

Here we have last confirmed turning point A. It is T op turning point, so under this
condition we are looking for the next Bottom turning point. But we may suspect theB is
real Bottom turning point. We have not enough information on the opposite upward
movement to confirm this fact, because we have two trades of upward movement only.
But we can enforce to set this as aturning point. Check For ce option and the program



will set the last turning point on B thus giving us a possibility to analyze the uptrend
scenario, in assumption that the B isareal Bottom. Checking this option, we ask the
program to set the last turning point on the highest high (for Top) or lowest low (for
Bottom) without confirming this turning point by opposite movement.

Close-Close/High-L ow parameters point out what prices we use to calculate the
percentage for zigzag.

Work Book
Composite Module - Examples

The following examples ar e based on questions asked by usersand friends of
the program.

o Thestrongest price movements had happened when Jupiter came
through thefirst part of Zodiac (from Ariesup to Libra), but when
Jupiter came through the second part of Zodiac the strong price
movements wer e seldom. How to verify this observation?

o Doingthe historical research for DJI index, | have found that it
changesthetrend more often when the middle point between Jupiter
and Saturn goesthrough these points of Zodiac: 7°30" 22°30" 37°30'
... 7°30" +N x 15°. How to verify this statement?



The strongest price movements had happened when Jupiter came through
thefirst part of Zodiac (from Ariesup to Libra), but when Jupiter came
through the second part of Zodiac the strong price movements wer e seldom.
How to verify this observation?

Download the DJI index from 1900 to November 2004. Run the Astronomy (Composite)
module and set options asit is shown in this picture:
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We will work with the "Active Zones (AZ)" area. Setting the parameters as above will
start the analysis for the strong Up/Down points while the minimum price change is
7%. The program has found 33 such points during 104 years of available price history.
The red and blue stripes correspond to the strong up (red) and down (blue) movements
regarding the Jupiter position.

This diagram shows that 30 from 33 stripes are located in Aries - Libra area. So, this
observation isatrue one

Timing Solution allows analyzing more complicated combinations. For example, we can
analyze NOT ALL points, but only those that have occurred at some specia moments of
time. Like to analyze the up/down points that occur during the fall only. Click on this

button ("Context"):
hY
|Strung Up/Down \:j
v [v Pointz v AF )ﬂ

| Changes |? % Ok

Analyzed Index

Cloze
Algorithim
|Autu Adjust

2) Strong Up/Down =

Active Zones

and fill in this form:
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The program will analyze the up/down points that happen while the Sun is in Virgo,
Libraor Scorpio. It is possible to anayze price movements in regardsto any planet being
retrograde as well as many other things. Try al options on the tabs in the middle of this

window.

Doing the historical research for DJI index, | have found that it changesthe
trend mor e often when the middle point between Jupiter and Saturn goes
through these points of Zodiac: 7°30" 22°30" 37°30" ... 7°30' +N x 15°. How

to verify this statement?

Download the DJI from 1980 to November 2004. Run the Astronomy (Composite)
module and set options asit is shown in this picture:
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Do not forget to click on this button: ~ because we analyze middle points
now (not the angle between planets). Then choose this

. Kind up!Euﬁumermng Pointz J . ) ) )
option: , because we will study turning points now (not big

up/down points). Next step is to specify what we understand under "top/bottom turning
points’. Click on the "Zigzag Options" button to define the parameters of zigzag to

calculate top/bottom points:
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36 turnings

Iv High/Low Scheme
Let the minimum wing for this zigzag be 10%.
The last step is to uncheck this option:

X Cancel

Top/Bottam proportion

| |
0 o
-

Smooth (0 =

2 5—2

020215979 21:30FR 5'w
j v Show Index

_ L]
Smoath|0 &

Composite  Options | |Z|
Buy/Sel Strateqy ] Wi ] Stahiztics [to caloulate Active Zones]
B asic Interval ] Srmoaothing Orb Target Funchion
Detrended oscillator period [T arget Function)=astro period * (0.2
v

[ Smooth Target Function

iddle point moves twice az fazt [to exclude 180 deqg jumps]

Uncheck this option

Thisisthe result of calculation:
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The program has found 36 turning points for 24 years of available price history. | marked
the 7°30" point. The red stripes correspond to the top turning points, while the blue ones
correspond to the bottoms. The turning points are located evenly within the whole 0°-15°
area. S0, the available data do not confirm the assumption.

If you analyze the longer time period of dataor smaller zigzag wings, the result may look
likethis:

A E=2182 '
Eh:tt.:mI I | | I- | Ih I | ! I |
T O OD % 4 M & M ¥ B &R H T

Figrag 2.0%
This is Top/Bottom diagram for DJI 1900-2004. The zigzag wing is 2%, and there are
2192 turning points within the analyzed period. The diagram reveals that Libra -

Scorpiois the active zone (the turning points happen often here), while Leo is not the
active period.



Timing Solution: Back Testing Examples

o Example N1 - the best model for today
o Example N2 - the best parametersfor the Spectrum M odel

Example N1 - the best model for today

Let uslook at arather ssimple problem. Assume that, while working with the program, we
created several models. Which one of the models gives the best projection line for Dow
Jones index in the year 2004?

To answer this question, | have started with downloading the DJindex data. The learning
border cursor (LBC) is set at January 2, 2004

[g@\ﬁ/k—>|u><++db:ﬂ&lﬂl§l_§$|&_|ﬂ?|;E HLE
N er.Ly

A_Con_AR o=v
Mo M Solutions Univers:
Language
10000 -
oo 5 D) Astronomy
8000 — -
% Spectrum
T000 —
o= Neural Ne
000 —
L
BO00 — ﬁ Timing Solutio
LBCJ 2004
2300 —
Last Price
2000 —
Nov 9, 2004
o Use 18.597 Mb, 40%
ia 158,913 Wb free
01.0%.1988 1B:1BTH 4 W Training Zone N LEC: 02.01.2004 D5:04 “"Lasl Price: 02, 11,2004

Before making any conclusions in respect to the models, let us provide the Back Testing
procedure for each one of them. These models are saved and kept in the program as the
files with *.hyp extension (or *.hpp). Usually, such files are located in \Lib subdirectory
of Timing Solution directory.

Y ou can create these files through the Neural Net module. Run the Neural Net and click
on this button:
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Step 1: Price Events

=

tep 2: Criteria

N

Step 3: NH Training

Y ou will get the window that allows to create the *.hyp files:

NN Inputs Categories
Mudel Lihrary - ¢ OK

& Standard Models Library

Cycles
- X Cancel

% Extract Cycles from Spectrum

B ,‘Seasunal Cycles

" Astronomical Cycles

Price related events [Fuzzy Logic + OONN] ﬁ

=; Autoregression | + Price Bar Proportions 3? ‘

Fundamentals

i

%? Astrology

Astrology

NN Inputs

& Open | I Save i Delete All from CI. 631

CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOVE DOWMN GRADE(HIGH)
CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOWVE DOWMN GRADE(MEDIUM) &,
CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOWE DOWN GRADE(LOW)
CLOSE z PRICEBARS BEFORE—1 PRICE BARS EEFORE MOWVE DOWN GRADE(LOWEST)
CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOVE NO CHANGES

CLOSE 2z PRICEBARS BEFORE—1 PRICE BARS BEFORE MOVE UP GRADE(LOWEST)
CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOWVE UP GRADE(LOW)

CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOWE UP GRADE(MEDIUM)
CLOSE 2 PRICEBARS BEFORE—1 PRICE BARS BEEFORE MOWE UP GRADE(HIGH)

CLOSE 3PRICE BARS BEFORE—1 PRICE BARS EEFORE MOVE DOWMN GRADE(HIGH)
CLOSE 3 PRICEBARS BEFORE—1 PRICE BARS BEFORE MOWE DOWMN GRADE(MEDIUNM) Q



Here you can either choose the model from "Standard Models Library" or create your
own model (using Cycles, Price Related Events, Fundamentals or Astrology modules).
As an example, the auto regression model has been created. When the model is chosen or
created, click on the "Save" button:

juv R-ATMLELIACL R LeELear EEARERD LFprLcLeusunen | | —

X L £Se SayE A
S As

Save in: | i Lib ||

|[CiDoc
ﬂ BradlieyModel_Aspects_15_degrees_back_front
o g".-’ Recent g BradleyModel_Plus_Phase

ocuments g CandleStick_1_b

£

Price related events [Fuzz:

= Autoregression

Fundamentals . Q CandleStick_1_c
L g CandleStick_2

13 71 Desktop g CandleStick_2_a

o g CandleStick_2_b

Astrology

."'/' E CandleStick_2 ¢
| %? A g CandleStick_regression 2)

NN Inputs l r
=
= Open |k Save 3
Iy Computer
CLOSE 2 PRICE BARS BEFORE—>1
CLOSE 2 PRICE BARS BEFORE—1 o
CLOSE 2 PRICE BARS BEFORE—1 ‘,']
CLOSE 2 PRICE BARS BEFORE—1 " )
CLOSE 2 PRICEBARS BEFORE=1 My Network  File name: | 4
CLOSE 2 PRICE BARS BEFORE—1 Places -
CLOSE 2 PRICE BARS BEFORE—1 .
CLOSE 2 PRICE BARS BEFORE—1 Saveasppe:  |Everts Fie
CLOSE 2 PRICE BARS BEFORE—
CLOSE 3 PRICE BARS BEFORE-»1 PRICE BARS BEFORE MOVE DOWN GRADE(HIGH)

CLOSE 3 PRICE BARS BEFORE-+1 PRICE BARS BEFORE MOVE DOWN GRADE{MEDIUM)
And save thismodel (M odel1 file, for our example). -

i# Delete All

To create another model, click on this button: ; the program will delete
all events participating in the creation of the previous model. After that, you can create
and save the other model. For this particular example, three FAM style models have been
created: Model 1.hyp, Model2.hyp and M odel3.hyp.

When all models are ready and saved, we should describe the Back Testing scenario. Itis
aplan of producing the Back Testing procedure.

It can be done by severa ways:

1) through the Neural Net module:
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et il ;
2) through the menu of the Main Window (follow these items of the menu):

ore ESETIRIS, Optors ? el

P

Universal

Language ...

tep 1: Price Ex (2 Execute BackTesting Scenario

Back Testing Options
k—

3) or click on Ctrl+B buttons.

I Gl JNE

Run Back Testing Scenarlo
Create/Edit Back Testing Sceanaric  Cirl+8

Anyway, you will get the window that allows you to create the Back Testing scenario

LD CHESHNEL-INEW SEENQNIO

Needs 100 testing points, available 215

a o €l
[ New = Open Save I Save As ﬁ Options —
Eﬁl\r’ Price Events (Qutputs)
o] -
e

Model (Inputs)

1]

Back Testing Criterion

v | - | |

Increment LBC

Increment LBC |5

I¥ Randomize before Training

=itimes Shift LBC |2U 3- bars ahead

The upper panel " Price Events (Outputs)” serves to define the index/indicator we
would like to predict.

There click on "+" button and do this sequence of operations:
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Price Events |Dutputs)

| " Price Bt s
Up/Down Percent
Turning Poinls Price Indices

ot [Heura [ H e E O )

|F|.:luh".-e Pric= CI::iiai:ur j

| | | [xlisdl Try
a1 -MAZ|5 +

o o | =

Nethod EEup:nE.n.I: Lj I

| meredues 2)

RPQ=

In the example, we will forecast the relatlveprl ce oscillator for Dow Jones Index, with
the period = 50 price bars.

Next panel, " Model (I nputs)”, alows you to choose the models to be analyzed:

?ﬁ Addiinpot hj hﬂﬂ—

Models

The files located in : CAAIma32\TraderLib}

Choose the models you want to analyze 3 models choosen
= Spectral NN Model

‘%dynamic_mndel.hpp Protected Model

<7 BradleyModel Aspects 15 degrees back front.HYP BradleyModel Aspects 15 degrees ba
<7 BradleyModel_Plus_Phase.hyp HypClip.533

< CandleStick 1 _b.HYP Japanese Candlestick model"The BackTesting pointed this model as th
< CandleStick 1 _c.HYP Japanese Candlestick model"Prediction Horizon=12 bars*Model: [HL] +
|<%# CandleStick 2.HYP Japanese Candlestick model*Prediction Horizon=7 bars*Model: [HL) + [CO
<7 CandleStick 2 a.HYP Japanese Candlestick model*Prediction Horizon=12 bars*Model: [HL] +
< CandleStick 2 b.HYP Japanese Candlestick model*Prediction Horizon=7 bars*Model: [HL] + [
< CandleStick 2 c.HYP Japanese Candlestick model*Prediction Horizon=12 bars*Model: [HL] +
1<% CandleStick_regression.HYP Japanese Candlestick + Autoregression”Prediction Horizon=7 bz
|~ % Modell.HYP Modell.HYP Choose 3 modecls for To train Neural Net
1|4 odelZ2_ HYP i

; Train NN 15.000 steps
Training (7.5 eplochs)

Training Regime |Trat| NN using only last %x price bars bef » 2000 OK ||}

before LBC

Train NN (15000 =| steps Retrain NN [15000 ¥| steps
. NN Topology:
Amount of hidden neurons %2 = (\_‘. One hizdengls:lyer
Model |Neural Net + Linear Model | 32 hidden units

In the example, we have chosen three models.

The Neura Net (NN) will be trained on last 2000 price bars (it covers 8 years data)
before the LBC.

Click on the "Caculator" button; the window will show up where you can see the
correspondence between the amount of price bars and the time interval covered by these
price bars:




jime | Train NN using only LAST %x price bars before LBCﬂPUUU

Esilen lFear

Training Interval 2000 | hars t— from 25.01.1396 03:30 to 31122003 023

= from 31.12.2003 03:30 to 13022004 05:3

| «# 8dd Traininn Intereal
Here you can see that last 2000 price bars before the LBC (which is January 2, 2004)

include the price bars from Jan. 25, 1996 to Dec. 31, 2003. The Dec. 31, 2003 isthe last
price bar before the LBC.
Now let'slook at thisinformation panel:

E plaliral e s vaeidfag i |2 desrErig

Needs 0 testing points, available 215

| # Options

[ MNew ‘ (= Open

E%f;)o—) Price Events (Outputs)

It shows that we have 215 price bars available after the LBC. The last price bar for the
downloaded datais Nov 9, 2004.

Therefore, now we have models and the scenario of the Back Testing procedure for these
models. To estimate the quality of each model, we need to define the estimation criteria.
We can do thisin "Back Testing Criteria" window. For the example, the criterion is the
correlation between the projection line and relative price oscillator for those 215 price
bars after the LBC.

Back Testing Criterion
i[/ I Calculates correlation 215 price
Bs .l BackiestingiGnitenia bars after LBC

Criteria o

Incren

v Rand

L]

Calculates CORRELATION for

215 0K price bars afl

" OK X Cancel




Click again on the "Caculator" button; you will see the correspondence between the
amount of price bars and the time interval related to these price bars:

1215 Calculator ———aw—3F | price bars after LBC

E alculator

- fram 07.01.2000 09:30 to 02.0
iﬂ? bars after LBC
Testing Interval [207 e fram 02.01.2004 09:30 to 28.1

o Add Testing Interval
The last panel, " Increment LBC", should be filled out thisway:

Increment LBC
Increment LBC |0 w(times Shift LBC |20 <|bars ahead

v Randomize before Training

The parameter "Increment LBC" should be set as zero. We will use one LBC only. To

produce the more precise Back Testing, we should use severa LBC; it will be described
in the next example.

Finally, the Back Testing scenario looks like this:




Meeds 215 testing points, available 215

| «

(3 New & Open | kK Save i® Save As . Options

E%:)'—) Price Events (Outputs)

SR Model {Inputs]

modelZ_hyp [train lazt 2000 barz 15000 stepsz] [32 hidden; MH+LIM]
model3. hyp [train lazt 2000 barz 15000 stepsz] [32 hidden; HH+LIM]

Back Testing Criterion

Increment LBC

Increment LBC |0 =itimes Shift LBC |2I] Ev bars ahead

¥ Randomize before Training E
Click on the "Close and Execute" button; the program will start this procedure. Then you
will see the window that reflects the results of Back Testing procedure:




E bachdestangiesil:

%‘ﬂﬂel. 0sc.[1,50,50 Close] j

= B]X]

Criteria|CurreIatiun 215 bars after LBC j Iﬁ

Best Combination

Model modell .hyp model2.hyp model3.hyp
NN Topology 32 hidden ;' 32 hidden 32 hidden
NN Training last 2000; 15000 st. last ZUI]I];‘EI]I]I] st. last 2000; 15000 st.
Statistics +0 -1 +1 ;—h\ +04-1
Average -0.122 0.080 -0.047
31.12.2003 09:30 -0.122 0.080 -0.047
The best model

Model: model2.hyp ;h32:bi2000

Mode: Neural Net

Price Events: Rel. Osc.[1,60,50 Close]

<7 View Report

itml, Sawve Results Table as HTML file ‘

The program provides Back Testing, eva uates the performance of each model and shows

the best model in respect to the chosen criteria. Thus, for our example, the best
forecasting model for the year 2004 year is Model 2.hy file, with the correlation 0.08. It is
not the best possible model; it is the best model from the set selected for the Back

Testing.

Besides, the program produces the detailed Back Testing report. Here is the example:



Model : Modell. HYP
Topology: 32 hidden units; Training interval: last 2000
price points before LBC: Train: 15000 steps.

B/ Rel. Osc.(1,50,50 Close

) | I .fl iy i ‘

LBC:31.12.2003 09:30 WD 5 W
Training Interval: 25.01.1996 0930 - 31.12.2003 09:30

Correlation: -0.1733

This diagram shows the interval for this example equa to 215:2=107 price bars before
the LBC and 215+5 price bars after the LBC. In other words, we can see the price
movements inside the chosen testing interval. "215" here is the length of the testing
interval. You can set the name of the file for the report, its size and picture quality
through the "Back Testing Options" window.

Example N2 - the best parameter sthe for Spectrum model

Usualy, the Back Testing procedure is much more complicated than it is described
above. For example, let us consider the parameters that are the best for the model based
on fixed cycles (Spectral model).
To find such parameters, we need to vary these things:

a) The length of the interval used to calculate the Spectrum (i.e., to extract the

playing cycles) and to train the Neural Net model based on these cycles;
b) Thelength of the testing interval;
C) The best forecasting interval.



To rely on these results, it would be better to produce such an analysis using different
LBCs (the more the better).

Let us show how to do this. Download the Dow Jones index from 1930 to 2004 year.

Set LBC on 1982 year (to have enough points on the testing interval and to have the
possibility to shift the LBC ahead):

 Dow Al osw , , , ) )
kb Mame 1 [ [ [ ‘

10000 — i i i i
| | | |
| | | |

| ,  LBC 1982 year
| | |
| |

s000 — |

Here is how you should define the model:



AP (=]
Modeds cctral Model

The files located in ! CAAIma32\Trader\Lib}
Choose the models you want to analyze

1 models choozen

dynamic_model.hpp Protected Model
«#BradleyModel_Aspects_15_degrees_back_front HYP BradleyModel_Aspects_15_degrees
<7 BradleyModel_Plus_Phase.hyp HypClip.555

<#CandleStick_1_b.HYP Japanese Candlestick model"The BackTesting pointed this model a:
&7 CandleStick_1_c.HYP Japanese Candlestick model*Prediction Horizon=12 hars*Model: [HI
< CandleStick_2.HYP Japanese Candlestick model"Prediction Horizon=7 bars“Model: [HL] +
«#CandleStick_2_a.HYP Japanese Candlestick model"Prediction Horizon=12 bars*Model: [HI
<7 CandleStick_2_b.HYP Japanese Candlestick model"Prediction Horizon=7 bars*Model: [HL]
<7 CandleStick_2_c.HYP Japanese Candlestick model*Prediction Horizon=12 hars*Model: [HI
% CandleStick_regression.HYP Japanese Candlestick + Autoregression*Prediction Horizon=;
o T MOINE " calulate pectrumdiin Neurs Net
Z7Model3.HYP Model3.HYP use 500 price bars (2 years), 1000 bars (4 y)

2000 bars (8y), 3000 bars (12 y) and 4000 bars (16y)

Training

Training Regime |Trair1 NN using only LAST %x price bars before LBC 500 1000 2000 3000 4000

Train NN 10000 3| steps Retrain NN 15000 3| steps
Amount of hidden neurons |20 =
Model |Neura| Met + Linear Model j

An important note: we use severd training intervals here. In other words, the program
triesto train the Neura Net (and ca culate the Spectrum as well) on severd intervals.
Do the same for the testing interval:

¥
: E Welelifsie araa i Cpjraplz

15%'&86 nd 6 auf_:ss correlation for #x price bdrs after

_ \ Calculates CORRELATION for

‘f .

' 30 60 100 150 200 300 1] 4 price bars after LBC
« OK X Cancel

One very important issue to keep in your mind is " Spectrum Options':
falr'llr'lg ................................................................................................................................................................ i

Training HegimeiTrain HH using only LAST %x price bars before LBCj|5I]I]I]

Traln NN imStepS Hetraln NN 5["]'] : Steps I .......................................................
——— _— = j — | : . $ Specturm Options
v |

Amount of hidden neurans |20




Clicking this button, you will open the window to edit parameters participating in
calculation of the Spectrum. These parameters are described in Timing Solution Styles

section.
The last thing to do is to set the amount of LBCs to verify the results:

E Heunal et bacRlestin g s ew stanano)
Needs 5300 testing points, available 5727 [ ]
K save ‘ N Options

[ New ‘ (=> Open

ﬁ)—) Price Events (Qutputs) 1

USE 20 LBC shifted on 250 price bars

Eﬁ::-—» Model {Inputs) 5

spectral nn model [rain lagl 1000 barz 10000 steps] (20 hidden; MMN+LIN)
spectral nn model (train lag 2000 bars 10000 steps] (20 hidden: MMN+LIN)
spectral nn model [train lagt 3000 bars 10000 steps] (20 hidden; MMN+LIN)
gpectral nn model [train lagt 4000 bars 10000 steps] (20 hidden; NMN+LIMN)

Back Testing Criterion G

E
Correlabion 60 bars after UBC 1
Correlation 100 bars afterlLBC i
Creenlabine TR0 ke ofodl DE _

N L Increment LBC
Increment LBC |20 F{times Shift LBC 290 <|bars ahead
v Randomize before Training
Observe this information panel:

Meeds 5300 testing points, available 5727 ||

| | | | |
to be sure that the amount of the points on the red region is enough to produce the Back
Testing. Otherwise you should shift the LBC clicking on this button: !
Important notice regarding Spectrummodel: during the Back Testing procedure
the Spectrum and accordingly the most active cycles are calculated after each

change of LBC. In other words, for different LBCs the program uses different
cycles.

The results of Back Testing look like this:



0,50 Close]

[

Criteria|CurreIatiun 102 bars after LBC j |Neural MNet j

spectral nn model spectral nn model spectral nn model spectral nn model
20 hidden ";‘, 20 hidden \2I] hidden 20 hidden
last 500; 10000 st. last 1000; 10000 st. last 3000; 10000 st.
¥9 /12 +16 N TEr A
[h)il g : : ' \
-0.069 0.110 \\_ 4 w s price -story_—ﬂ.DZE
30 -0.327 -0.024 S It-p#d8uces the forcclsts
0 | 0.075 0.211 10doprice bars ahead-0.392

It shows that the best model is based on 1000 price bars and gives the forecast 100 price
bars ahead.

Miscellaneous

Detrended Zigzag Index - the best indicator to reveal turning points
o Detrended Zigzag
o Advanced Options

Detrended Zigzag

Generdly speaking, zigzag is the line that we draw while connecting together tops and
bottoms of the price line. Another name for zigzag is "filtered waves' (this is the theory
suggested by Arthur A. Merrill). The biggest problem with zigzag is that we cannot use it
for big time intervas due to the existence of the market trend. But - what if we try to
eliminate the trend? Thus, we get the detrended zigzag. (By the way, it isagood example
of mutual cooperation with the users of Timing Solution. This idea was born in our
discussions of the subject.)

Y ou can define the detrended zigzag here creating "Filtered Wave (Zigzag)" index:
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To see the difference between the regular and detrended zigzag, et us draw them both on
the same screen (red line is for the detrended zigzag):
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The usage of the detrended zigzag makes possible the anaysis of turning points for big
time intervals (due to elimination of the trend).

When the detrended zigzag is created, we can use it in all modules of the program. For
example, we can calculate Spectrum for it. It will give us the time periods with high
probability of turning points:
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Remember that the program does many operations automaticaly. You have to define
only crucial points of the process simply following the steps shown on the picture above.
Extract the most active cycles. The program puts these cycles into the clipboard
automaticaly.

When it is done, we can create the Neural Net model and predict the future turning
points. How do we do that?

First of al, define outputs (i.e., things that we want to predict). In our case, thisis the
detrended zigzag with critical change 3.225:
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Next step is to define inputs, or factors that we use for the forecast. In our case, we use

regular cycles calculated by Spectrum module. These cycles are aready found, we get
them from the clipboard:
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The next step isto train this model.
This simple technique provides surprising results. See the picture below; it shows how
well this model is able to predict the turning points, although sometimes we still face the
"inversion"” effect:

| 2] [ |

1991'19%&!:5!% b

Inversions mean that sometimes the model replaces tops and bottoms. But the most
important fact is that this model points out the correct time when the turning point occurs



no matter what its nature is (in other words, no matter whether it is atop turning point or
abottom one).

Also, due to its whole appearance as teeth of the saw, the detrended zigzag is able to
locate turning points more precisely than with any other existing oscillator.

All the above gives us a very strong reason to use the detrended zigzag for creating
timing models.

Advanced Options

There are severa parameters to modify this zigzag.
1) Curvature. Probably, the most interesting parameter is cur vature.

Critical change= 5.000% [0% - 102 ~ ﬂ ,
[v High/Low Scheme |Detrended Zg. "F Proportion in|Julian time »|  Curvature |1 0Ok
| I I I I I
[

- - Zigzag

Up/Down Trend Zones !
Half Wawve Trend Zones .

—————————— Trend Phase F- === == "'—|'—'—'—'—'—'

Try to set this parameter as 2 and click on "OK " button. Then set it to 5 and create one

more zigzag.

All these zigzags are shown together:
Ml
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Asyou see, the higher curvature is, the more we are focused on turning points pointed by
thisindicator. Now our zigzag |ooks this way:
i I
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Play with this indicator as atarget (output) for Neural Net module. Also it is interesting
to use this index for Spectrum module. | applied this experimenta technique for FAM
models for some stocks and for Spectrum models. Results are really interesting.

2) Proportion In: Proportionn I:Ij This parameter defines the kind of
proportion we use for detrended zigzag. If we use the Julian Day option, the zigzag (with
curvature=1) looks as connected straight lines, if we use trade days option, the
proportion will be calculated in relative trade days (trade bars).

Some hintsto create modelsfor intraday trading

Timing Solution operates with three types of price data. It is very important to distinguish
these data because the manner of calculating the projection line by Neural Net module
strongly depends on it.

1) Daily data - when we have one price bar per one day. The sample of such data looks
like this:
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Working with this type of data, we need to exclude weekends and holidaysin "Options™:

General | Calars I Price Chart I A

Trade Days [Hours) | IILE | Med
rade Dapz [Hours]
1
F‘ --' FETEAEN -l“_-si‘i- --'\-:-- e . "".' BTt A P T A :'"\."'.':'::"'.'."::"'.':""'."'f":i_ﬂ_.r:'
e DEYEH HDUTS)) [
| s

I Daily Data ;I

v Exclude Saturday, Sunday

The projection line generated for this data sample is shown here:
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In this case, the program generates a projection line on adaily basis and skips weekends
and holidays automatically (see red stripes on the time scale).

2) Daily Intraday data - when we have intraday data stream during the day. For
example, if it is measured by 5 min ticks, we will get for just one day many 5 minutes
price bars. In other words, this type of data allows observing the intraday dynamics of the
price change, and this dynamics is limited by trading hours (i.e., from 9:30 am till 4:00

pm).

Thisisthe typical example of such kind of data:
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For any day (except weekends and holidays), we have 6:30 hours bunches of price data.
In this case, you should set up the time when trading starts and ends during the day:

£ Snade Daysi(Hors) —

* |~
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The Market iz Dpen
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Uze Military Time [0..24])

Look how the Neural Net will generate the projection line under these options:
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The program will skip non-trading days and non-trading hours (these periods are marked
by red stripes under the time scale). If you try to set daily options for this kind of data,
you will not get the intraday projection curve. The program must know what kind of data
it operates with.

3) Weekly Intraday data - this kind of data corresponds to intraday data within trading
hours. The trading begins (as an example) at 9:30 am Monday and stops at 4:00 pm
Friday. During this five day period, we have continuing intraday data stream (like for
Forex). Thisisthe typical example of weekly intraday data:
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Here we have the data where the trading begins at 3:00 am every Monday and ends
Saturday at 7:00 am (local time) every week.

For this particular example, set these options:
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Thisisthe projection line generated by Neural Net under these options:
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We have series of continuous 5 days data. If you try to use Daily-Intraday for this kind of
data, you will not get the projection line for non-trading hours (like on Wednesday from
4:00 pmto 9:00 pm).

Description of the M odelsin the package
Spectrum Model

Thisisthe model based on fixed cycles. To apply this we recommend using price history
dataof at least 2 years, though this model gives better results for 10 years data.

The weakness of this model is that it is based on fixed cycles (i.e., these cycles are
supposed to be the same dl the time). However, in reality, fixed cycles are not fixed -
their phase and their period are subjects to change. (Actual fixed cycles might be
compared to the orchestra of rather good professionals; as a rule, they provide an
excellent performance. But - one of the participants has a little boy and the child care
facility does not work one day, so the boy is with his parent and "helps" as much as he
can - touching the violin at the wrong moment, changing the tune, etc. It can be compared
with a change of period for a fixed cycle. The other person in this orchestra is absent-
minded, and pretty often he messes the pages in the folder; thus, performing Bach, he
might switch to a piece of Mozart somewhere in the middle. It is an analogy for the
change of phase. But, in the whole, the performance is good enough.) The picture shows
this situation reflected by the projection line:
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The true picture might be shifted, stretched and squeezed. To deal with these phenomena
(i.e., cycles changing their period), we provide the wavelet diagram.
The lifetime of the fixed cycle is defined by the length of the "cycle mode" (John F.

Ehlers, MESA and Trading Market Cycles). After that the playing cycles change their
period or disappear; the phases of these cycles can make crazy jumps.

Dynamic and Astro M odel

We recommend using at least 4 years of price history data for these models.
These models are related to astronomical cycles. The difference between Dynamic and
Astro models liesin the methods of describing these cycles.
The worst character weakness of these modelsisinversions. Look at this example:
EM Rel. 0sc.(1,100,100 Close)
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We must state that these models are purely phenomenologica. We do not know the
reason for their impact on markets, nor do we provide any explanation of such influence.

The only thing guaranteed is the correctness of the applied math apparatus. At least, these
models may be helpful to find the turning points.



Japanese Candlesticks and Auto regression M odels

These models ded with price related events. We recommend using at least 700 price bars
history (or 3 years for end of day data) for these models. Both types of models provide
the forecast 7 price bars ahead after LBC.

Here you can see the results of the Back Testing procedure for Japanese Candlesticks
model: htpp://www.timingsolution.com/TS/BT/Candle5/.

| mportant note

Working with all these models, you should remember the existence of some X-factor.
You can call IT by any names you want, the fact is that any forecast can fail amost any
moment - thanks to this X-factor. To understand when, why and how this factor enters our
lives might be an unbelievably hard task. The least we can do is to try to catch the
moments when it has happened in the past. This is the reason for our attention to Back
Testing procedure. Today, it isthe only known way to enter thisterritory.

We will continue the Back Testing procedure for all these models. From timeto time, the
new information will be released on our website http://www.timingsolution.com/TS/BT/
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