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Introduction

We have been researching advances in fractal analysis for many years. In the process we have discovered new
applications of fractal geometry to risk management and trading. These exciting developments have allowed us to
create the most powerful trading product ever. By forecasting trends before they begin, Quant Builder gives you the
edge that only a handful of traders have.

Quant Builder is a predictor and indicator module that plugs into TradeStation, MetaStock, Ninja Trader and Excel.
Quant Builder contains 21 highly adaptive cutting edge market predictors. In addition to predictors, Quant Builder
contains a large number of specialized indicators suited for various market conditions.

Quant Builder uses highly advanced mathematical principles to identify patterns in price, bid/ask, time and volume
that otherwise appears completely random. Using advances in fractal mathematics, Quant Builder can identify
market trends before they form.

Quant Builder is not a system, it is an easy to use module that allows anyone familiar with the compatible platforms
to build personal and "private" trading systems. Use the predictors or indicators any way that you see fit.
Possibilities include best of breed, predictor reversion, spread models, predictor pricing models, etc.

Professional quants, traders and even part time investors will find Quant Builder a powerful tool to add to their
trading arsenal. Experienced traders and money managers will find Quant Builder incredibly easy to tailor for
specific investment portfolios. A complete list of the Predictors and analytical tools is described in this guide book.
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Installation

To install Quant Builder please follow these steps:

1.

2
3.
4

Download Quant Builder directly from the Quantrade web site.

Run the automated installer and follow the instructions on the screen.

Request and install license keys for all system components.

Install any supported trading terminals and follow instructions for your platform in the sections below.

System requirements
Microsoft Windows 2000, XP, 2003 Server, Vista, 2008 Server
Intel x86 compatible computer with Pentium 4 processor 1 GHz or better, RAM 64 MB, 10 MB disk space.

While system requirements for running this application are minimal, its real resource consumption will totally

depend on resources required by your trading terminal and the frequency of the data frame. Trading on short
intraday signals will require high performance computers. Quantrade does not bear any responsibility for any
delays that result because of insufficient performance of client hardware.
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Licensing

To get access to Quant Builder technology you must install Quantrade licenses. Quant Builder contains several
components licensed individually. You can choose to install some or all licenses. Only licensed components will be

functional on your system.

Licenses are specific to your computer. Licenses are issued to one computer only. You are not authorized to use
this software on any other computer. In case you upgrade your software, you should request new license keys for
all of your purchased components. New keys will be provided free of charge, provided your subscription is active.

To request and install a license please use the Quantrade license manager. To run the license manager please

use the following command in the windows system menu:
Progranms > Quantrade > License Manager

In the main window of the license manager you will see the list of all installed products.

e

M ame; Izer
Comparny: Dffice
Hardware [D:  ¥393-8E86

Pleaze zelect desred product fram the list and then click "Request lcense key' button bo zend pour icense request.

k.ey | Froduct | Status | Expir... |
FRSE-42MG-VAAR -2 Advanced Bearessions Z
ARIMA Expert [rwealid
Finite Impulze Rezsponze MM [ralid  1-2000
Finite State Markow Autormation  |reealid — 1-2000
(uant Builder Indicators lFeealid  1-2000
Request license key. .. I ] Cancel

Select the desired product in the list and then click the “Request license key” button. After that, the license
manager will collect the necessary information about your system and will prepare a license key request e-mail
ready to send to Quantrade. Carefully review this information and send it to Quantrade. Quantrade will send you a

license key for your purchased product within one business day after your payment is confirmed.
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To install the product key, please select the product from the list and click on the first column. Then paste the key
into the edit field after it opens. We recommend that you left click on the edit field and hold it down for
approximately two seconds. This will guarantee that the edit field opens. Repeat this procedure for each product
that you have licensed.

The license status will not show up until you run the forecasting engine at least once. The forecasting engine starts
automatically each time you use Quant Builder from any trading terminal. You can invoke the engine explicitly by

Prograns > Quantrade > Forecast Engi ne

Engine then appears as a small icon on the Windows system tray:

Aura Forecast Engine - http:/flocalbosk; 18041

O ED 927 am

You can view the loaded algorithms by double clicking on this application icon:
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Il Aura Forecast Engine

If you have entered each license key correctly, all licensed algorithms will appear in the list. Click “hide” to minimize
this screen back into system tray.
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Chaos theory in finance

This chapter is dedicated to a brief explanation of the founding principles of Quant Builder. This chapter is included
as reference material only. The concepts presented below demonstrate the science that was used to develop
Quant Builder. It is not necessary to have a working knowledge of Chaos theory or fractals to use the program.

Because financial markets are a non-linear dynamic system, it is necessary to use non-linear tools to provide
accurate forecasts. Conventional charting methods often fail because they neglect to present the financial markets
as the type of system that they actually are. It is for this reason that Quantrade has applied Chaos theory to the
trading markets since 1996. Chaos theory is the study of non-linear systems, thus appropriate for financial markets.
Fractals are often a representation of Chaos theory, and therefore useful for building forecast tools.

"The stock markets are said to be nonlinear, dynamic systems. Chaos theory is the mathematics of studying such
nonlinear, dynamic systems."

The world of mathematics has been confined to the linear world for centuries. That is to say, mathematicians and
physicists have overlooked dynamical systems as random and unpredictable. The only systems that could be
understood in the past were those that were believed to be linear, that is to say, systems that follow predictable
patterns and arrangements. Linear equations, linear functions, linear algebra, linear programming, and linear
accelerators are all areas that have been understood and mastered by the human race. However, the problem
arises that we humans do not live in an even remotely linear world; in fact, our world should indeed be categorized
as nonlinear; hence, proportion and linearity is scarce. How may one go about pursuing and understanding a
nonlinear system in a world that is confined to the easy, logical linearity of everything? This is the question that
scientists and mathematicians became burdened with in the 19th Century; hence, a new science and mathematics
was derived: chaos theory.

The acceptable definition of chaos theory states, chaos theory is the qualitative study of unstable aperiodic
behavior in deterministic nonlinear dynamical systems. A dynamical system may be defined to be a simplified
model for the time-varying behavior of an actual system, and aperiodic behavior is simply the behavior that occurs
when no variable describing the state of the system undergoes a regular repetition of values. Aperiodic behavior
never repeats and it continues to manifest the effects of any small perturbation; hence, any prediction of a future
state in a given system that is aperiodic is impossible. Assessing the idea of aperiodic behavior to a relevant
example, one may look at human history. History is indeed aperiodic since broad patterns in the rise and fall of
civilizations may be sketched; however, no events ever repeat exactly. What is so incredible about chaos theory is
that unstable aperiodic behavior can be found in mathematically simply systems. These very simple mathematical
systems display behavior so complex and unpredictable that it is acceptable to merit their descriptions as random.

An interesting question arises from many skeptics concerning why chaos has just recently been noticed. If chaotic
systems are so mandatory to our every day life, how come mathematicians have not studied chaos theory earlier?
The answer can be given in one word: computers. The calculations involved in studying chaos are repetitive, boring
and number in the millions. No human is stupid enough to endure the boredom; however, a computer is always up
to the challenge. Computers have always been known for their excellence at mindless repetition; hence, the
computer is our telescope when studying chaos. For, without a doubt, one cannot really explore chaos without a
computer.

Before advancing into the more precocious and advanced areas of chaos, it is necessary to touch on the basic
principle that adequately describes chaos theory, the Butterfly Effect. The Butterfly Effect was vaguely understood
centuries ago and is still satisfactorily portrayed in folklore:

For want of a nail, the shoe was lost;

For want of a shoe, the horse was lost;
For want of a horse, the rider was lost;
For want of a rider, the battle was lost;
For want of a battle, the kingdom was lost!

Small variations in initial conditions result in huge, dynamic transformations in concluding events. That is to say that
there was no nail, and, therefore, the kingdom was lost. The graphs of what seem to be identical, dynamic systems
appear to diverge as time goes on until all resemblance disappears.

Perhaps the most identifiable symbol linked with the Butterfly Effect is the famed Lorenz Attractor. Edward Lorenz,
a curious meteorologist, was looking for a way to model the action of the chaotic behavior of a gaseous system.
Hence, he took a few equations from the physics field of fluid dynamics, simplified them, and got the following
three-dimensional system:
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dx/dt = delta* (y - x)
dy/dt =r*x—y - x*z
dz/dt = x*y - b*z

Delta represents the "Prandtl number," the ratio of the fluid viscosity of a substance to its thermal conductivity;
however, one does not have to know the exact value of this constant; hence, Lorenz simply used 10. The variable
"r'" represents the difference in temperature between the top and bottom of the gaseous system. The variable "b" is
the width to height ratio of the box which is being used to hold the gas in the gaseous system. Lorenz used 8/3 for
this variable. The resultant x of the equation represents the rate of rotation of the cylinder, "y" represents the
difference in temperature at opposite sides of the cylinder, and the variable "z" represents the deviation of the
system from a linear, vertical graphed line representing temperature.

If one were to plot the three differential equations on a three-dimensional plane, using the help of a computer of
course, no geometric structure or even complex curve would appear; instead, a weaving object known as the
Lorenz Attractor appears. Because the system never exactly repeats itself, the trajectory never intersects itself.
Instead it loops around forever. | have included a computer animated Lorenz Attractor which is quite similar to the
production of Lorenz himself. The following Lorenz Attractor was generated by running data through a 4th-order
Runge-Kutta fixed-timestep integrator with a step of .0001, printing every 100th data point. It ran for 100 seconds,
and only took the last 4096 points. The original parameters were a =16, r =45, and b = 4 for the following equations
(similar to the original Lorenz equations):

X' =afy - x)
y'=rx-y-xz
Z =xy-bz

The initial position of the projectory was (8,8,14). When the points were generated and graphed, the Lorenz
Attractor was produced in 3-D. The attractor will continue weaving back and forth between the two wings, its motion
seemingly random, its very action mirroring the chaos which drives the process. Lorenz had obviously made an
immense breakthrough in not only chaos theory, but life. Lorenz had proved that complex, dynamical systems
show order, but they never repeat. Since our world is classified as a dynamical, complex system, our lives, our
weather, and our experiences will never repeat; however, they should form patterns. The initial position of the
projectory was (8,8,14). When the points were generated and graphed, the Lorenz Attractor was produced in 3-D.
The attractor will continue weaving back and forth between the two wings, its motion seemingly random, its very
action mirroring the chaos which drives the process. Lorenz had obviously made an immense breakthrough in not
only chaos theory, but life. Lorenz had proved that complex, dynamical systems show order, but they never repeat.
Since our world is classified as a dynamical, complex system, our lives, our weather, and our experiences will
never repeat; however, they should form patterns.

Lorenz, not quite convinced with his results, did a follow-up experiment in order to support his previous
conclusions. Lorenz established an experiment that was quite simple; it is known today as the Lorenzian
Waterwheel. Lorenz took a waterwheel; it had about eight buckets spaced evenly around its rim with a small hole at
the bottom of each . The buckets were mounted on swivels, similar to Ferris-wheel seats, so that the buckets would
always point upwards. The entire system was placed under a waterspout. A slow, constant stream of water was
propelled from the waterspout; hence, the waterwheel began to spin at a fairly constant rate. Lorenz decided to
increase the flow of water, and, as predicted in his Lorenz Attractor, an interesting phenomena arose. The
increased velocity of the water resulted in a chaotic motion for the waterwheel. The waterwheel would revolve in
one direction as before, but then it would suddenly jerk about and revolve in the opposite direction. The filling and
emptying of the buckets was no longer synchronized; the system was now chaotic. Lorenz observed his mysterious
waterwheel for hours, and, no matter how long he recorded the positions and contents of the buckets, there was
never and instance where the waterwheel was in the same position twice. The waterwheel would continue on in
chaotic behavior without ever repeating any of its previous conditions. A graph of the waterwheel would resemble
the Lorenz Attractor.
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The extending and folding of chaotic systems give strange attractors, such as the Lorenz Attractor, the
distinguishing characteristic of a non-integral dimension. This non-integral dimension is most commonly referred to
as a fractal dimension. Fractals appear to be more popular in the status quo for their aesthetic nature than they are
for their mathematics. Everyone who has seen a fractal has admired the beauty of a colorful, fascinating image, but
what is the formula that makes up this glitzy image? The classical Euclidean geometry that one learns in school is
quite different than the fractal geometry mainly because fractal geometry concerns nonlinear, non-integral systems
while Euclidean geometry is mainly oriented around linear, integral systems. Hence, Euclidean geometry is a
description of lines, ellipses, circles, etc. However, fractal geometry is a description of algorithms. There are two
basic properties that constitute a fractal. First, is self-similarity, which is to say that most magnified images of
fractals are essentially indistinguishable from the unmagnified version. A fractal shape will look almost, or even
exactly, the same no matter what size it is viewed at. This repetitive pattern gives fractals their aesthetic nature.
Second, as mentioned earlier, fractals have non-integer dimensions. This means that they are entirely different
from the graphs of lines and conic sections that we have learned about in fundamental Euclidean geometry
classes. By taking the midpoints of each side of an equilateral triangle and connecting them together, one gets an
interesting fractal known as the Sierpenski Triangle. The iterations are repeated an infinite number or times and
eventually a very simple fractal arises:
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In addition to the famous Sierpenski Triangle, the Koch Snowflake is also a well noted, simple fractal image. To
construct a Koch Snowflake, begin with a triangle with sides of length 1. At the middle of each side, add a new
triangle one-third the size; and repeat this process for an infinite amount of iterations. The length of the boundary is
3 X 4/3 X 4/3 X 4/3...-infinity. However, the area remains less than the area of a circle drawn around the original
triangle. What this means is that an infinitely long line surrounds a finite area. The end construction of a Koch
Snowflake resembles the coastline of a shore.
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The two fundamental fractals that | have included provided a basis for much more complex, elaborate fractals. Two
of the leading researchers in the field of fractals were Gaston Maurice Julia and Benoit Mandelbrot. Their
discoveries and breakthroughs will be discussed next.

b Ll

On February 3rd, 1893, Gaston Maurice Julia was born in Sidi Bel Abbes, Algeria. Julia was injured while fighting in
World War | and was forced to wear a leather strap across his face for the rest of his life in order to protect and
cover his injury. He spent a large majority of his life in hospitals; therefore, a lot of his mathematical research took
place in the hospital. At the age of 25, Julia published a 199 page masterpiece entitled "Memaoire sur l'iteration des
fonctions." The paper dealt with the iteration of a rational function. With the publication of this paper came his claim
to fame. Julia spent his life studying the iteration of polynomials and rational functions. If f(x) is a function, various
behaviors arise when "f" is iterated or repeated. If one were to start with a particular value for x, say x=a, then the
following would result:
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Julia became famous around the 1920's; however, upon his demise, he was essentially forgotten. It was not until
1970 that the work of Gaston Maurice Julia was revived and popularized by Polish born Benoit Mandelbrot.

Benoit Mandelbrot was born in Poland in 1924. When he was 12 his family emigrated to France and his uncle,
Szolem Mandelbrot, took responsibility for his education. It is said that Mandelbrot was not very successful in his
schooling; in fact, he may have never learned his multiplication tables. When Benoit was 21, his uncle showed him
Julia's important 1918 paper concerning fractals. Benoit was not overly impressed with Julia's work, and it was not
until 1977 that Benoit became interested in Julia's discoveries.

"I coined 'fractal' from the Latin adjective fractus. The corresponding Latin verb frangere means "to break": to
create irregular fragments."

--- Benoit Mandelbrot

Eventually, with the aid of computer graphics, Mandelbrot was able to show how Julia's work was a source of some
of the most beautiful fractals known today. The Mandelbrot set is made up of connected points in the complex
plane. The simple equation that is the basis of the Mandelbrot set is included below.

changing number + fixed number = Result

In order to calculate points for a Mandelbrot fractal, start with one of the numbers on the complex plane and put its
value in the "Fixed Number" slot of the equation. In the "Changing number" slot, start with zero. Next, calculate the
equation. Take the number obtained as the result and plug it into the "Changing number" slot. Now, repeat (iterate)
this operation an infinite number or times. When iterative equations are applied to points in a certain region of the
complex plane, a fractal from the Mandelbrot set results. A few fractals from the Mandelbrot set are included below.

Benoit Mandelbrot currently works at IBM's Watson Research Center. In addition, he is a Professor of the Practice
of Mathematics at Harvard University. He has been awarded the Barnard Medal for Meritorious Service to Science,
the Franklin Medal, the Alexander von Humboldt Prize, the Nevada Medal, and the Steinmetz Medal. His work with
fractals has truly influenced our world immensely.
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It is now established that fractals are quite real and incredible; however, what do these newly discovered objects
have to do with real life? Fractals make up a large part of the biological world. Clouds, arteries, veins, nerves,
parotid gland ducts, and the bronchial tree all show some type of fractal organization. In addition, fractals can be
found in regional distribution of pulmonary blood flow, pulmonary alveolar structure, regional myocardial blood flow
heterogeneity, surfaces of proteins, mammographic parenchymal pattern as a risk for breast cancer, and in the
distribution of arthropod body lengths. Understanding and mastering the concepts that govern fractals will
undoubtedly lead to breakthroughs in the area of biological understanding. Fractals are one of the most interesting
branches of chaos theory, and they are beginning to become ever more key in the world of biology and medicine.

George Cantor, a nineteenth century mathematician, became fascinated by the infinite number of points on a line
segment. Cantor began to wonder what would happen when an infinite number of line segments were removed
from an initial line interval. Cantor devised an example which portrayed classical fractals made by iteratively taking
away something. His operation created a "dust" of points; hence, the name Cantor Dust. In order to understand
Cantor Dust, start with a line; remove the middle third; then remove the middle third of the remaining segments;
and so on. The operation is shown below.

The Cantor set is simply the dust of points that remain. The number of these points are infinite, but their total length
is zero. Mandelbrot saw the Cantor set as a model for the occurerence of errors in an electronic transmission line.
Engineers saw periods of errorless transmission, mixed with periods when errors would come in gusts. When these
gusts of errors were analyzed, it was determined that they contained error-free periods within them. As the
transmissions were analyzed to smaller and smaller degrees, it was determined that such dusts, as in the Cantor
Dust, were indispensable in modeling intermittency.

The fractals and iterations are fun to look at; the Cantor Dust and Koch Snowflakes are fun to think about, but what
breakthroughs can be made in terms of discovery? Is chaos theory anything more than a new way of thinking? The
future of chaos theory is unpredictable, but if a breakthrough is made, it will be huge. However, miniature
discoveries have been made in the field of chaos within the past century or so, and, as expected, they are mind

boggling.

The first consumer product to exploit chaos theory was produced in 1993 by Goldstar Co. in the form of a
revolutionary washing machine. A chaotic washing machine? The washing machine is based on the principle that
there are identifiable and predictable movements in nonlinear systems. The new washing machine was designed to
produce cleaner and less tangled clothes. The key to the chaotic cleaning process can be found in a small pulsator
that rises and falls randomly as the main pulsator rotates. The new machine was surprisingly successful. However,
Daewoo, a competitor of Goldstar claims that they first started commercializing chaos theory in their "bubble
machine" which was released in 1990. The "bubble machine" was the first to use the revolutionary "fuzzy logic
circuits." These circuits are capable of making choices between zero and one, and between true and false. Hence,
the "fuzzy logic circuits" are responsible for controlling the amount of bubbles, the turbulence of the machine, and
even the wobble of the machine. Indeed, chaos theory is very much a factor in today's consumer world market.

The stock markets are said to be nonlinear, dynamic systems. Chaos theory is the mathematics of studying such
nonlinear, dynamic systems. Chaoticians have determined that the market prices are highly random, but with a
trend. The stock market is accepted as a self-similar system in the sense that the individual parts are related to the
whole. Another self-similar system in the area of mathematics are fractals. Could the stock market be associated
with a fractal? Why not? In the market price action, if one looks at the market monthly, weekly, daily, and intra day
bar charts, the structure has a similar appearance. However, just like a fractal, the stock market has sensitive
dependence on initial conditions. This factor is what makes dynamic market systems so difficult to predict. Because
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we cannot accurately describe the current situation with the detail necessary, we cannot accurately predict the
state of the system at a future time. Stock market success can be predicted by chaoticians. Traders can succeed
trading from daily or weekly charts if they follow the trends. A system can be random in the short-term and
deterministic in the long term.

Perhaps even more important than stock market chaos and predictability is solar system chaos. Astronomers and
cosmologists have known for quite some time that the solar system does not "run with the precision of a Swiss
watch." Inabilities occur in the motions of Saturn's moon Hyperion, gaps in the asteroid belt between Mars and
Jupiter, and in the orbit of the planets themselves. For centuries astronomers tried to compare the solar system to a
gigantic clock around the sun; however, they found that their equations never actually predicted the real planets'
movement. It is easy to understand how two bodies will revolve around a common center of gravity. However, what
happens when a third, fourth, fifth or infinite number of gravitational attractions are introduced? The vectors
become infinite and the system becomes chaotic. This prevents a definitive analytical solution to the equations of
motion. Even with the advanced computers that we have today, the long term calculations are far too lengthy.
Stephen Hawking once said, "If we find the answer to that (the universe), it would be the ultimate triumph of human
reason - for then we would know the mind of God."

The applications of chaos theory are infinite; seemingly random systems produce patterns of spooky
understandable irregularity. From the Mandelbrot set to turbulence to feedback and strange attractors; chaos
appears to be everywhere. Breakthroughs have been made in the past in the area of chaos theory, and, in order to
achieve any more colossal accomplishments in the future, they must continue to be made. Understanding chaos is
understanding life as we know it.
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Institutional architecture

Quant Builder offers powerful system integration abilities invaluable for institutional investors and trading houses. It
seamlessly and easily integrates into virtually any proprietary trading software and existing trading solutions. The
diagram below demonstrates the rich integration abilities available with the Quant Builder platform.
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Quant Builder offers the following APIs:
1. C++ export library (fastest)
2. COM Server
3. .NET 2.0 API
4. SOAP API for remote forecasting service deplyment

The structure is designed around industry standard interfaces, blazing speed of native C++ compilation and ready
integration templates for all leading enterprise environments. In this manner, Quant Builder provides you with the
instant ability to reinforce your existing proprietary trading solutions with its innovative market forecasting
technologies. Optionally, new algorithms may be added at will. Quantrade will create a special package for your
unique situation. Please contact us for details.
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Algorithms

Listed below is the full table of algorithms available in Quant Builder. Algorithms are grouped according to their
packages. Packages are separate modules licensed individually. You may view the names of each package in the
license manager. Licensing any package implies all algorithms contained inside it.

Forecasting algorithm
Quant Builder Indicators

Adaptable Wavelet Regression

Fractal Dimension Range

Fractal Dimension Trend

|.F. Forecast Zone

I.F. Range Cycle

Long Wavelet Regression

Multi Scale Wavelet Regression

Nonlinear Regression

Adaptive Laguerre Filter

Adaptive Median Average

Cyber Cycle

Description

Market forecasting algorithm discovered by Quantrade. It
uses wavelet decomposition of historical prices. There is a
calculated extrapolation of wavelet coefficients by means of
nonlinear regression. This extrapolation is applied to a
variable set of wavelet ranges to create the channel of likely
market forecasts similar to a ribbon. Optimal forecast is
further derived as the equidistant channel propagator.

Forecasts for the future price change based on the value of
the Fractal Dimension indicator.

Forecasts for the future price change based on the value of
the Polarized Fractal Dimension indicator.

Forecasts for future price changes based on the Inverse
Fisher Transform of the WMI smoothed RSI.

Forecasts for future price changes based on the Inverse
Fisher Transform of the Cyber Cycle indicator.

Market forecasting algorithm discovered by Quantrade and
based on linear regression extrapolation of wavelet
decomposition of the historical price volatility.

Market forecasting algorithm discovered by Quantrade. It
uses wavelet decomposition of historical prices with further
extrapolation of wavelet coefficients and nonlinear regression
to predict future price trends.

Nonlinear least squares regression extends linear least
squares regression for use with a much larger and more
general class of functions. Almost any function that can be
written in closed form can be incorporated in a nonlinear
regression model. Unlike linear regression, there are very
few limitations on the way the parameters can be used in the
functional part of a nonlinear regression model.

Uses a 4-Element Laguerre filter to provide a "time warp"
such that the low frequency components are delayed much
more than the high frequency components. This enables
much smoother filters to be created using shorter amounts of
data. Filter dynamically adapts to the data by adjusting its
coefficient depending on the median of the recent bar
ranges. A typical use of the Laguerre is to buy after the line
crosses back over the 20% level and sell after the price
crosses back down through the 80% level.

We know market data is most often non-stationary. We also
know that we want to follow the sharp and sustained
movements of price as closely as possible. This led to the
use of the median filter as an edge detector.

Simplified model of the market consists of a trend component
and a cycle component. The cycle component can be
isolated by filtering. It is called it the Cyber Cycle. The

Type

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Indicator

Indicator

Indicator
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Distance Ehlers Filter

Ehlers Filter

Fisher Transform

Fractal Adaptive Moving Average

Fractal Dimension

Hilbert Period

Inv Fisher Cyber Cycle

Cyber Cycle is an oscillator-type indicator. It has cyclic
swings with variable amplitude.

The difference in prices can be imagined as a distance.
Recalling the Pythagorean theorem, we can apply it to our
needs and say that a generalized length at any data sample
is the square root of the sum of the squares of the price
difference between that price and each of the prices back for
the length of the filter window. The sum of the distances
squared at each data point are the coefficients of the Ehlers
filter. This gives the Distance Ehlers Filter.

Simple Ehlers Filter without any distance coefficients. It is a
type of filter in the non-linear FIR (Finite Impulse Response)
filter class. This type of filter is great for filtering out price
data that is not stationary. i.e, cycling. It can be used
similarly to the SMA or the EMA but is much more
responsive than either of the analogs. It allows distinguishing
between stationary and non-stationary responses that the
stock is undergoing.

Inverse Fisher Transform of the WMA smoothed RSI
illustrates increased sharpness of the otherwise standard
indicator. The Fisher Transform may be applied to almost
any normalized data set to make the resulting probability
distribution function nearly Gaussian, with the result that the
turning points are sharply peaked and easy to identify.

Improved moving average indicator based on fractal
dimension of price. It is an exponential style moving average
with an alpha smoothing factor that varies according to a
fractal dimension calculated over the past N day's prices.

The dimension is calculated by looking at the N days in two
halves, the immediately preceding N/2 days and the N/2
preceding that. The trading ranges in those halves are
compared to the total range and an alpha factor for the EMA
generated. The calculation is slightly tricky but in essence
the amount of overlap between the ranges is measured. The
alpha factor is small, and the EMA slow, when the halves
overlap. The alpha is large, and the EMA fast, when the
halves don't overlap but add up to make the overall N day
range.

Fractal dimension is the measure of self-similarity in price
patterns on various time scales. General rules for applying
the indicator are as follows:

Indicator value less than 0,5 means contra — trend
market situation.

Extremely low value often precedes beginning of
significant trends.

Indicator value more than 0,5 means trend market
situation.

Extremely high value often precedes end of
significant trends.

Indicator value around the 0,5 means uncertain
market situation, what corresponds to Brownian
motion.

Hilbert cycle period, an indicator that plots the length of the
current market cycle.

The Cyber Cycle is used in conjunction with the inverse

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator
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Inverse Fisher RSI

Polarized Fractal Dimension

Relative Vigor Index

Simple Ergodic Indicator

Smooth RSI

Triple Exponential Average

Fisher transform. It is created by filtering and isolating the
cycle components from the trend components of the inverse
Fisher transform.

The Inverse Fisher Transforms purpose is to alter the
probability distribution function (PDF) of indicators. The
Inverse Fisher Transform can be applied to any oscillator-
type indicator such as the RSI (Relative Strength Indicator).
The Inverse Fisher Transforms purpose is to alter the
probability distribution function (PDF) of indicators.

An exponentially smoothed ratio of the length of two lines: (1)
of a straight line between the recent close and the close N
steps ago, and (2) of a broken line connecting all Close
points between the recent close and N steps ago. The result
is polarized to create a fixed range oscillator.

The main point of the Relative Vigor Index (RVI) is that in a
bull market the closing price is, as a rule, higher, than the
opening price. It is the other way round in a bear market. So
the idea behind Relative Vigor Index is that the vigor, or
energy, of the move is thus established by where the prices
end up at the close. To normalize the index to the daily
trading range, divide the change of price by the maximum
range of prices for the day. To make a more smooth
calculation, one uses a Simple Moving Average. We
calculate RVI over a spline smoothed price base to improve
its responsiveness against the classical variant.

Oscillator calculated as the Exponential Average of a True
Strength Index. The main advantage is that the ergodic
indicators does not saturate as quickly as other common
oscillators (when tuned to approximately the same level of
responsiveness). For example, during a long and continuing
trend the stochastics could move into the overbought or
oversold regions while the trend is still strong. The ergodic is
less susceptible to this.

A technical momentum indicator that compares the
maghnitude of recent gains to recent losses in an attempt to
determine overbought and oversold conditions of an asset.
Smooth means that we calculate RSI over a spline smoothed
price base to improve its responsiveness against the
classical variant, RSI ranges from 0 to 100. An asset is
deemed to be overbought once the RSI approaches the 70
level, meaning that it may be getting overvalued and is a
good candidate for a pullback. Likewise, if the RSI
approaches 30, it is an indication that the asset may be
getting oversold and therefore likely to become undervalued.

The triple exponential average (TRIX) indicator is an
oscillator used to identify oversold and overbought markets,
and it can also be used as a momentum indicator. Like many
oscillators, TRIX oscillates around a zero line. When it is
used as an oscillator, a positive value indicates an
overbought market while a negative value indicates an
oversold market. When TRIX is used as a momentum
indicator, a positive value suggests momentum is increasing
while a negative value suggests momentum is decreasing.
Many analysts believe that when the TRIX crosses above the
zero line it gives a buy signal, and when it closes below the
zero line, it gives a sell signal. Also, divergences between
price and TRIX can indicate significant turning points in the

Indicator

Indicator

Indicator

Indicator

Indicator

Indicator
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True Strength Index

Wavelet Average

ARIMA Expert
ARIMA with expert model fit

Finite State Markov Automation

Finite State Markov Automation

Finite Impulse Response NN

Finite impulse response neural
network

Advanced Regressions
Forecast with average value

Linear regression

Exponential Fit

Logarithmic Fit

Logistic Fit

Square Fit

Square Root Fit

History Prophet

market.

A technical momentum indicator that helps traders determine
overbought and oversold conditions of a security by
incorporating the short-term purchasing momentum of the
market with the lagging benefits of moving averages.

Moving average calculated as the smooth reconstruction for
wavelet decomposition of price.

Seasonal Auto-Regressive Integrated Moving Average
forecasting model with automatic expert inference on all
model parameters.

We dynamically construct Markov models that describe the
characteristics of Market data flow. Such models are used to
predict future market states.

The finite impulse response neural network is a neural
network, where scalar weights are replaced with moving
average filters. These filters compute a weighted average of
past values presented to the network, as opposed to the
feed-forward network, which only computes a weighted
"average" of the current value. These networks are trained
using a variation on the back-propagation algorithm.

Classical moving average with period 20
Linear regression line

y=at+b

calculated over 20 last points

Exponential regression curve

at+b

y=e
calculated over 20 last points
Logarithmic regression

y =log(at + b)

calculated over 20 last points
Logistic regression
y=c/[l+ e-(at+b)]
calculated over 20 last points
Parabolic regression

y = (at + b)’

calculated over 20 last points
Square root regression

y = (at + b)"*

calculated over 20 last points

Emulates “ideal” predictor. Forecast is set to real next
observed value, which insures 100% forecasting accuracy on

Indicator

Indicator

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor

Predictor
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Naive Predictor

historical data. It is very useful to calibrate performance of
trading strategies in “ideal” conditions. In no case, should it
be used as a predictor in real trading.

Forecast from the previous price. A dummy forecast to
evaluate performance of other algorithms.

Predictor
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Trading platforms

Quant Builder runs on a multitude of trading platforms. Installation instructions are specific for each platform.
Please find your platform in the list below and follow the instructions for it.

TradeStation
To deploy Quant Builder on TradeStation, please follow these steps:
1. Install TradeStation 8.3 or above.
2. Install Quant Builder.
3. Enter license keys for all components.
4

Run Quant Builder setup for Trade Station.

Programs > Quantrade > Quant Builder for Trade Station

5. There will appear an import wizard screen.

Select all objects for import and confirm.

6. View the imported functions in the Easy Language editor. They all have a “QB_" prefix. Use the provided
functions listed below as a template for your own functions and strategies.

Here is Easy Language code of a Quant Builder engine call.

{*******************************************************************

Description: Aura Forecast Engine Extended
Provi ded By: Boris Zinchenko (c) Copyright 2008

********************************************************************}

Def i neDLLFunc: "EEQregaX. dl ", float, "AURA ENG NE_EX', LPSTR, DWORD, DWORD, LPLONG, LPINT,
LPLONG, LPLONG LPLONG LPLONG LPLONG LPLONG LPSTR, LPSTR, DWORD,

{ Inputs }
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I nput s:

Al gorithnmName(String),

I nput Lengt h( Nuneric),
Seri esNanes(String),
Paraneters(String),

For ecast Lengt h( Nuneri c),
For ecast (Nuneri cRef);

{ I'nner variables }
Vari abl es: Dummy(0), Counter(0);

{ Reserve arrays for data }

Dummy = Dat e[ | nput Lengt h] ;
Dunmmry = Ti ne[ | nput Lengt h];
Dunmmy = Open[ | nput Lengt h];
Dummy = Hi gh[ | nput Lengt h] ;
Dummy = Low{ | nput Lengt h] ;
Durmmy = C ose[ |l nput Lengt h];
Dunmmry = Vol une[ | nput Lengt h] ;
Dummy = Openl nt [ | nput Lengt h] ;

{ Call solver }
Forecast = AURA ENG NE_EX( (LPSTR) Al gorit hmNane, (DWORD) MaxBar sBack, (DWORD)PriceScal e,
(LPLONG) &Dat e, (LPINT)&Ti ne, (LPLONG) &pen, (LPLONG) &Hi gh,
(LPLONG) &Low, (LPLONG) &O ose, (LPLONG &Vol une, (LPLONG &Openl nt,
(LPSTR) Seri esNanes, (LPSTR)Paraneters, (DWORD)ForecastlLength);

B_Aur aEngi neExt = Forecast;

Short description of input parameters:

Parameter Description

AlgorithmName Name of indicator. It must exactly coincide with the names of the algorithms
given in the algorithm table of this manual. Any misprint, wrong case or white
space will result in an error.

InputLength Desirable input length of symbol history for calculation. Please carefully
observe the minimum input length limitations in the last section of this
manual. If the input is too short, no calculation will take place and the
indicator will stay void. Typically, minimal limitations are just barely enough
to run the algorithms at all. User must expect that good results will require a
much longer series. We advise at least 500 historical points. Best results are
often achieved with several thousands historical points. Note that increased
history dramatically increases all required computational resources.

SeriesNames Comma delimited list of input series for calculation. Allowed names include

Open
High
Low
Close
Volume
Ol

For example: SeriesNames(“Open,High,Low,Close,Volume,OI”). Names
are case sensitive. No white spaces allowed. User can re-arrange names to
combine different input sequences to the algorithm. There is no sense to
pass several series into algorithms, because they are univariate. Please
consult the algorithm table in the last chapter for the allowed number of
inputs of each algorithm.

Parameters Reserved for future use and complex use cases. Please ignore in current
release.
ForecastLength Number of forward steps, for which forecast is calculated and returned as a

function output. Please consult the algorithm table in the last chapter for
supported forecast lengths of each specific algorithm. Indicators support only
a zero forecast length. Predictors support one or more forward steps.
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This is very simple example of calling the engine in a trading strategy.

{*******************************************************************

Description: Quant Builder Universal Signal
Provi ded By: Quantrade LLC (c) Copyright 2008

********************************************************************}

I nputs: Al gorithnmNane("Linear Regression"), |nputlLength(500), SeriesNanes("d ose"),
Paraneters(""), ForecastLength(1l);

Vari abl es: Forecast (0);

Val uel = QB_Aur aEngi neExt (Al gorithmNane, |nputlLength, SeriesNanes, Paraneters, ForecastLength,
Forecast);

If (Forecast < Close) AND (Close > Close[1l]) Then Sell This Bar at C ose;
If (Forecast > Close) AND (Close < Close[1]) Then Buy This Bar at C ose;

Of course, real strategies are typically more complex and realistic.

Metastock
To deploy Quant Builder on Metastock, please follow these steps:
1. Install Metastock 7 or above.
2. Install Quant Builder.
3. Enter license keys for all components.
4. Run Quant Builder setup for Metastock.
Programs > Quantrade > Quant Builder for Metastock

After import succeeds, you may view all Quant Builder indicators and experts inside Metastock. They begin with the
word: "Quantrade - ". All code is open, so user is expected to develop their own extensions based on these
patterns.
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To use Quant Builder in the Metastock formulas section, you must call the external functions in Quant Builder from
the extension DLL. A simple example of such an external call is the following:

Ext Fr (" EEMet aSt . Aur aEngi ne", ADAPTABLEWAVELETREGRESSI ON )
To call each algorithm, you must enter its name in the formula exactly as given in the table below.
Predictors

Algorithm Metastock

ARIMA ARIMA

Adaptable Wavelet Regression ADAPTABLEWAVELETREGRESSION
Exponential Fit EXPONENTIALFIT

Finite Impulse Response NN FINITEIMPULSERESPONSENN

Finite State Markov Automaton FINITESTATEMARKOVAUTOMATON
Forecast with average value FORECASTWITHAVERAGEVALUE
Fractal Dimension Range FRACTALDIMENSIONRANGE

Fractal Dimension Trend FRACTALDIMENSIONTREND
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History Prophet

I.F. Forecast Zone

I.F. Range Cycle

Linear Regression
Logarithmic Fit

Long Wavelet Regression
Multi Scale Wavelet Regression
Naive Predictor
Nonlinear Regression
Square Fit

Square Root Fit

Zero Constant

Stepwise Best Regression MVAR

HISTORYPROPHET
IFFORECASTZONE

IFRANGECYCLE
LINEARREGRESSION
LOGARITHMICFIT
LONGWAVELETREGRESSION
MULTISCALEWAVELETREGRESSION
NAIVEPREDICTOR
NONLINEARREGRESSION
SQUAREFIT

SQUAREROOTFIT
STEPWISEBESTREGRESSIONMVAR
ZEROCONSTANT

Indicators

Algorithm Metastock

Adaptive Laguerre Filter
Adaptive Median Average
Cyber Cycle

Distance Ehlers Filter
Ehlers Filter

Fisher Transform

Fractal Adaptive Moving Average
Fractal Dimension

Hilbert Period

Inv Fisher Cyber Cycle
Inverse Fisher RSI
Polarized Fractal Dimension
Relative Vigor Index

Simple Ergodic Indicator
Smooth RSI

Triple Exponential Average
True Strength Index

Wavelet Average

ADAPTIVELAGUERREFILTER
ADAPTIVEMEDIANAVERAGE
CYBERCYCLE
DISTANCEEHLERSFILTER
EHLERSFILTER
FISHERTRANSFORM
FRACTALADAPTIVEMOVINGAVERAGE
FRACTALDIMENSION
HILBERTPERIOD
INVFISHERCYBERCYCLE
INVERSEFISHERRSI
POLARIZEDFRACTALDIMENSION
RELATIVEVIGORINDEX
SIMPLEERGODICINDICATOR
SMOOTHRSI
TRIPLEEXPONENTIALAVERAGE
TRUESTRENGTHINDEX
WAVELETAVERAGE

Ninja Trader

To install Quant Builder on Ninja Trader, please follow these steps:

1. Install Ninja Trader.

2. Install Quant Builder.

3. Enter license keys for all components.
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4. Open Ninja Trader.

5. Use menu: File > Utilities > Import NinjaScript.

6. Select “EENinja.zip” in the Quant Builder setup directory and confirm import.

7. lgnore warnings on external assemblies. They are all preconfigured by Quant Builder installer.
Open a chart and add an indicator to it. Type the algorithm name exactly as specified in the list of available
algorithms.

MultiCharts

To deploy Quant Builder on MultiCharts, please follow these steps:

1. Install MultiCarts.
2. Install Quant Builder.
3. Enter license keys for all components.
4. Open the MultiCharts PowerLanguage Editor.
5. Click on the File drop down menu.
6. Click on Import.
7. Navigate to Quant Builder installation directory and locate file “QuantBuilder.eld”
8. Highlight and Open it.
9. Import studies will appear with the Function and Signal listed.
10. Click OK to confirm import.
11. Click the Compile drop down menu.
12. Click on All Uncompiled.
13. Open a chart and insert the Signal.
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14. To change predictors, rename them in the Inputs section of Format Signal.

Excel
To deploy Quant Builder on Microsoft Excel, please follow these steps:
1. Install Microsoft Office 98 or above.
2. Install Quant Builder.
3. Enter license keys for all components.
4

Run Excel demo example.

Prograns > Quantrade > Quant Buil der for Excel

This example contains simple VBA code to call Quant Builder algorithms. It is intended as an illustration. It is
expected that users will utilize this example in building real world trading systems on their own.

Const colDate = 1 ' dates

Const colVval = 2 ' val ues

Const rowBegin = 10 " row where data begin
Const col Forecast = 3 ' forecast

" initialize forecasting engine
Sub 1 nit Engi ne()
On Error GoTo w ong

Di m shData As Obj ect
Set shData = Thi sWor kbook. Sheet s(" Dat a")
| f shbDat a. ConboSol ver. Li st Count > 0 Then Exit Sub

Di m Aura As New Aur aExpert

" fill list of solvers

shDat a. ConboSol ver. C ear

Di m Nunfol vers, i As Integer

Nunfol vers = Aur a. Sol ver sCount

For i = 0 To NunSol vers - 1
Rem | f Aura. M nForecast Len(Sol ver Nane) > 0 Then

shDat a. ConboSol ver. Addl t em Aur a. Sol ver Nane(i )

Rem End | f

Next i

shDat a. ConboSol ver. Li st ndex = 0

Exit Sub

wrong:
MsgBox "Error communi cating forecast engine!"

End Sub

cal cul ate forecasts
Sub Cal cul at eFor ecast s()
On Error GoTo w ong

Di m shData As Obj ect
Set shData = Thi sWir kbook. Wor ksheet s(" Dat a")

calculate and fill forecasts
Di m Aura As New Aur aExpert
Di m Predictor, Num nputs, |nputlLen, NunCutputs, ForecastlLen, i, j As Integer
Di m Sol ver Nane As String
Predictor =0
Sol ver Nane = shDat a. ConboSol ver. Text
I f Aura.M nForecastLen(Sol verNane) > 0 Then
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Predictor =1
End |f

' di mensi ons

Num nputs = 5

I nput Len = SeriesLen()

NumQut puts = 1

ForecastlLen = 1

Di m | nput Dat a() As Doubl e

Di m CQut put Dat a() As Doubl e, VarianceData() As Doubl e, DateData() As Date
Di m SeriesNanes As String, Mdel Buffer As String, Mdel Param As String

ReDi m | nput Dat a( | nput Len * Numl nput s)
ReDi m Dat eDat a( | nput Len)

For i =1 To InputLen
For j = 0 To Num nputs - 1
InputData(i + j * InputLen) = shData.Cells(i + rowBegin, j + 2)
Next j
Next i

"Aura = CreateObject("Aura. Expert")
"Aura. Cal cul ate Sol ver Nane, Numl nputs, |nputlLen, _
' Numut put s, ForecastLen, CQutputData, VarianceData, DateData

SeriesNanes = "Open" & vbLf & "Hi gh" & vbLf & "Low' & vbLf & "Cl ose" & vbLf & "Vol une"
Aur a. Cal cul at eForecasts Sol ver Nane, Num nputs, |nputlLen, |nputData, _

NunCut put s, ForecastlLen, CQutputData, VarianceData, DateData,
Seri esNanes, Mdel Buffer, Mdel Param

For i = 0 To InputLen + Predictor - 1
shData. Cel I s(i + rowBegin, 7) = QutputData(i)
Next i
Exit Sub
wrong:

MsgBox "Error in calculation!"

End Sub
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Algorithm settings and limits

Predictors

Algorithm

Input length

ARIMA

Adaptable Wavelet Regression

Exponential Fit

Finite Impulse Response NN

Finite State Markov Automaton

Forecast with average value
Fractal Dimension Range
Fractal Dimension Trend
History Prophet

I.F. Forecast Zone

I.F. Range Cycle

Linear Regression

Linear regression
Logarithmic Fit

Long Wavelet Regression

Multi Scale Wavelet
Regression

Naive Predictor
Nonlinear Regression
Square Fit

Square Root Fit

Stepwise Best Regression

N W ow N R

Forecast length Number of inputs Number of outputs
Min Max Min Max Min Max Min Max
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 32767 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 1 1 1 1 1
2147483647 1 32767 1 1 1 1
2147483647 1 1 1 1 1 1
2147483647 1 1 1 1 1 1
2147483647 1 1 1 2147483647 1 2147483647
2147483647 1 1 1 1 1 1
2147483647 1 1 1 1 1 1
2147483647 1 1 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 1 1 2147483647 1 2147483647
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 2147483647 1 1 1 1
2147483647 1 1 2 2147483647 1 1




MVAR

Zero Constant

2147483647

1

2147483647

1

2147483647

Indicators

Algorithm

Input length

Max

Forecast length

Number of inputs

Min

Max

Number of outputs

Max

Adaptive Laguerre Filter
Adaptive Median Average
Cyber Cycle

Distance Ehlers Filter
Ehlers Filter

Fisher Transform

Fractal Adaptive Moving
Average

Fractal Dimension

Hilbert Period

Inv Fisher Cyber Cycle
Inverse Fisher RSI
Polarized Fractal Dimension
Relative Vigor Index

Simple Ergodic Indicator
Smooth RSI

Triple Exponential Average

N NN NN NN

N NN NN NN NN

2147483647
2147483647
2147483647
2147483647
2147483647
2147483647
2147483647

2147483647
2147483647
2147483647
2147483647
2147483647
2147483647
2147483647
2147483647
2147483647

O O O O o o o

O O O O O o o o o

O O O O O o o

O O O O O o o o o

N N

S = T = S S S S S S

N N

S = T = S S S S S S

N

R = S S S e N s

O

R = S S S e N .
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True Strength Index 7 2147483647 O 0 1
Wavelet Average 7 2147483647 O 0 1
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