November 2004

Welcome to Synapse

In This Issue...
Introducing NeuralSight — New Product Announcement
A Model A Day is not Enough — a NeuralSight Case Study
Greetings!

With this issue of Synapse, we are proud to introduce NeuralSight®, the latest
member of NeuralWare's family of advanced neural network model development
products based on the NeuralWorks Predict® platform. We also give you a "behind
the scenes" look at how we employed NeuralSight to help one of our major
customers quickly build and test thousands of models in order to find the best
subset to include in a new product being released for a new market. We hope this
issue will inspire you to see new opportunities for taking full advantage of your
investment in NeuralWare technology - and if you've not yet experienced the power
and ease-of-use that NeuralWorks Predict offers, we hope that what you read here
will convince you to come aboard. As always, we look forward to your comments -
keep those cards and letters coming to pewsletter @neuralware.com|

Introducing NeuralSight

If you currently are a user of NeuralWorks Predict, you already know how its
comprehensive data transformation facilities and its powerful, genetic algorithm-
based variable selection capability let you build robust neural networks for
prediction, classification, and clustering problems right on your desktop. Now
NeuralWare brings you NeuralSight - an advanced model development and
evaluation environment that will help you greatly improve your model building
productivity, so you have more time to devote to the business relationships and
value propositions that your models will support (or, if you are an academic or
corporate researcher, you'll have more time for preparing your publications!)

The NeuralSight Modeling Environment

If you currently are a user of NeuralWorks Predict, you already know how its
comprehensive data transformation facilities and its powerful, genetic algorithm-
based variable selection capability let you build robust neural networks for
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prediction, classification, and clustering problems right on your desktop. Now
NeuralWare brings you NeuralSight — an advanced model development and
evaluation environment that will help you greatly improve your model building
productivity, so you have more time to devote to the business relationships and
value propositions that your models will support (or, if you are an academic or
corporate researcher, you’ll have more time for preparing your publications!)

Welcome to the NeuralSight Model Generator!
What would you like to do?

Create a new Session for buiding modes

Continue working with an edsting Session

Bauildd models as specified in the ourrent Session

Evaluaie modes

el MeuratSight Mode Generalor Preferemces

Stap the MNeuralSight Mode Gererator

Booas MeursiSoht Mo Generstor

NeuralSight extends the power of the Predict neural network engine by offering
more flexible processing of large files with many fields, including filtering records
based on any descriptive information contained in records, and by allowing you to
specify model performance criteria which NeuralSight uses to automatically retain
(“adopt”) the best neural networks from a series of networks built by Predict during
an unattended model building session (models which don’t meet the criteria are
discarded). You simply tell NeuralSight where to find the training data file, you
specify performance requirements, you specify a small set of Predict options, and
then you start the build process and let NeuralSight do the rest!

In conjunction with offering comprehensive training and testing dataset selection
options, NeuralSight maintains an easy-to-access account of the particular dataset
records used in training and evaluating models. This facility permits examining the
characteristics of training and/or validation records that resulted in specific
prediction or classification values.



In addition, during evaluation, all networks that have been adopted based on the
selection criteria can be ranked by performance, to further aid in deciding which
network or combination of networks are most suitable to deploy. A sophisticated
Sensitivity Analysis facility can then be used to identify the network inputs that
have the most effect on model performance.

The screen shots which follow illustrate how some of the key features of
NeuralSight are implemented.

Configuring a Session

Logical model and folder naming conventions Support for multiple types of models
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Models are organized in terms of Sessions (a collection of models which are all
intended to model the same phenomenon). When a Session is configured, each tab
in the illustration above is only accessible (enabled) after valid parameters have
been entered on the prior tab. The General tab is the first tab that appears when
Session configuration starts (in the illustration above, information for all tabs was
entered, then the General tab was clicked to make it the active tab).

After a Session has been configured, model building commences. Models are
trained and evaluated with respect to performance criteria specified by the analyst.
The illustration below shows the information that is dynamically displayed while
models are being trained and evaluated.



Building Models

While models are being trained, the form shown below is visible to permit
monitoring progress (the form can be minimized but it cannot be closed while
models are being built).

Model building can be performed on multiple
threads if multiple-processor hardware is available

[#] Building Models [ Example-Model ]

- Session
Time Model Buiding Started | [November 26, 2004 11:19:25 AMEST |
Approximate Mumber of Models to Build 216
5.2 [ Advanced Options Selected ]
Mazximurm Mumber of Threads to Use
Sound Alert When Finishied [¥]
- Training

0oooos 5T 11:19:28

Stop Selected

Start Training

Stop All
4
- Progress I
Mumber of Models Built Lirriits
Mumber of Models Adopted
Elapsed Tme = oo:0m:03 | 0400:00

Time Model Building Enderd

Close /

Model building can be interrupted and re-started




Evaluating Models

When training is finished a complete error distribution for training and testing datasets is created

/4/

Evaluate Models
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The Evaluation tab provides additional facilities for evaluating model performance — models
can be executed with other datasets and results written to Excel compatible .csv files

Example-Model-000001
Example-Model-000002
Example-Model-000003
Example-Model-0000044
Example-Model-000005
Example-Model-000006
Example-Model-000007
Example-Model-000002
Exarmple-Model-000002
Example-Model-000010

Folder Containing Predict Models
| Select... 4 Modeling, ExarnpleModels

Evaluation Data File

Select... ‘|C:‘LMDdeIinngxampleHDataHCIaSSiﬁcatiDnData.dsv

Number of Qualitative Fields I

I l_Elj Number of Models Selected l

236{ Mazimum Number of Models in Evaluation Results File

[Exarmiple-Mordel-Evaluation | Name for Evaluation Results File

Folder for Evaluation Results File

Select... | [Ci\NeuralSightiResults

Files | Train b |
Train. | Run Models | ‘ Sensitivity Analysis
Tesk
Train and Test = A
A Close

Models can be evaluated with
respect to their performance on
Train, Test, or both Train and
Test datasets

Sensitivity Analysis is a powerful technique to
identify which input fields have the most
influence on model performance (refer to
picture on next page)




Sensitivity Analysis

Sensitivity Analysis charts show the frequency that input fields were used in the models trained
in a Session, and the impact of input fields on model performance for the selected model

Session Sensitivity Analysis
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2 3 A

=
iy
-

Frequency
o
a8

0.25
T e e A ——
1 h ]
Field Sensitivity

0.7

a6 Rank in sensitivity list
.-E' 0.5 Relative importance of each field, ranked in
= Original Field order of importance, for the selected model,
E 0.3 name / position when Sensitivity radio button is selected
w 0.2

0.1

0.0 I

Field Murmber

[ /)
Model | E{énple-rwmgé-umy

x|
Sort By Frequency
Field |001 <Input 2 FOOZ = - | Sensitivity
001 <Input 2 FODZ2 =
002 «<Input 6 FOOG: Frequency |1.000 | These values are
003 <Input 4 FOO4 > Max Sensitivity |0, 708 for the selected
D04 <Input 5 FODS = field, across all
005 <Input 3 FOO3> Mean Sensitivity (0,705 models in the list
006 <Input 1 FO01: Mir Sensitivity I—EI.?EIEI of models

At the same time that Sensitivity Analysis charts are generated, a .csv file is
created that maps sensitivity values to variables used in each model, so that
additional comparisons of model behavior can be easily performed in Excel.



Generating Flash Code

FlashCode™ is NeuralWare’s powerful facility for generating a source code
representation of a trained neural network so that it can be compiled and
embedded in an application designed to execute in microprocessor-based
equipment that may not have a standard operating system.
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Fodder Comntaineng Predect Models
| Gelect... | - Mockeke r_:'!.F.d.u'llrll ekl
Fodder for FlashCode files

| Belect.. | C\Newrdsight\shCode

Example-Modeh000001 | File Name

Mt | Weural Network Function Name
i Aepencd modid secuence rumber o Furction Rame
("' Lisa Fila Mame as Function hame
Source Language

[w VA,

[

[l Fertran 77

H“[Irah -
| E;t__'l A0 Number of Models Selected Generatie FlashCode

/ =\

/ \

Multiple programming languages Application-specific file and
are supported function naming conventions are
supported

This brief introduction has only touched on the many capabilities that NeuralSight
brings to your empirical model development tasks!

Please contact us to learn how you can begin using NeuralSight today, and take
advantage of special introductory pricing. Contact John Wavle at +1 412.278.6292,
or john.wavle@neuralware.com]|
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A Model a Day is not Enough!

In one of the first applications of NeuralSight to a real world development challenge,
NeuralWare worked closely for one month with scientists from DuPont Canada to
build and test almost 7,000 models for a new grain quality assessment system. The
application is the DuPont(TM) Acurum(TM) system that DuPont has developed with
its strategic partners to enter a new market for grading wheat.

The Acurum system (Wwww.acurum.com) is the world’s most advanced grain quality
assessment instrument today. It consists of an imaging subsystem that captures a
visual image of grain, and an ensemble of neural networks to assess the quality of
the grain, based on patterns of image attributes. Of course, it is a huge challenge
to create sufficient labeled training datasets, and then to build sufficient models
such that statistically sound judgments can be made about the best models. This is
especially true given the many possible variations in the large number of features
that can be extracted from images.

A model development process was established to ensure that DuPont Canada
scientists primarily spent time identifying image features and harvest and
commodity characteristics. As a result, the scientists could provide instructions to
specify target (label) values for various grain conditions. NeuralWare personnel
then employed to independently build and validate models for each of
the assigned classification scenarios.

Since empirical modeling by its nature is an iterative process that ideally
incorporates all available training data, a critical element of the development
process was instituting a consistent data file naming convention that leveraged
NeuralSight’s built-in facility to use the concept of a model building Session to
logically organize collections of models that are candidates for the same modeling
function.

At the conclusion of the model development phase, over 5 million training data
records had been processed, and almost 7,000 models had been trained and
evaluated, before the final ensemble was selected and validated using independent
real world data. All of the model building/evaluation occurred during a period of
approximately one calendar month, using a mix of 4 standard Pentium® based
computers operating at speeds from 1.4 to 3.06 GHz.

Future newsletters will offer other hints and tips for undertaking large-scale model
development projects. But you don’t need to wait for future newsletters.
offers in-depth model development and deployment consulting that can
help you get your project started on the right track — and finished with high quality
models — as soon as you're ready! Contact jack.copper@neuralware.com|or

bob.everly@neuralware.com|to discuss your next model development project.

And don’t forget to check out NeuralWare’s training schedule for the remainder of
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2004 and into 2005. Come learn from NeuralWare experts, as well as your peers,
how to take advantage of NeuralWare’s ever expanding technology portfolio.

NeuralWare and NeuralSight are registered trademarks of NeuralWare.

DuPont™ is a trademark of E. I. du Pont de Nemours and Company. DuPont
Canada is a licensee.

Acurum™ js a trademark of E. I. du Pont Canada Company

Special Offers on NeuralWare Products

If you already have a license for NeuralWorks Predict 3.1x, you are eligible for
special introductory pricing on NeuralSight.

If you are not yet a Predict user, through November 30, commercial customers can
take 15% off the standard price for NeuralWorks Predict and 1 year of TAP, PLUS
become eligible for introductory pricing on NeuralSight.

For more pricing and other details concerning these special offers, please contact
John Wavle, VP for Sales, at john.wavle@neuralware.com|or +1 412 278 6292.
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