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"Discover the Rules Behind Your Data"









VisiRex is an exciting new tool that performs data mining and knowledge discovery by extracting the rules hidden within any database. 







Discover interesting and useful patterns and rules within any database. 

Generate comprehensive statistical reports on your data. 

Build color-coded decision trees with adjustable tree pruning. 

Browse your data while observing anomalies that do not fit the normal behavior. 

Segment your data into clusters of similarity. 

Build predictive models using a portion of your data, then test the models using another portion. 

Perform "live predictions" to interactively experiment with data values.





 For the latest information about VisiRex, please visit the VisiRex website at 





http://www.cormactech.com/visirex







�Table Of Contents


Chapter 1 - VisiRex Installation
                                                Page
	4
	
	



	
Installing VisiRex
	
4



	
Uninstalling VisiRex	
4



	
List of Installed Files
	5



	


Chapter 2 - Quick Start
	
7



	


Chapter 3 - About VisiRex	
8



	
VisiRex License Agreement	
8



	
VisiRex Specification Sheet	
9



	
How to Purchase VisiRex	
10



	
VisiRex Version History	
11



	
VisiRex Future Plans
	11



	


Chapter 4 - Introduction to Visual Rule Extraction	
12



	
An Introduction to VisiRex	
12



	
A Simple Rule Tree	
12



	
Rule Extraction using Entropy	
13



	
Suggested Uses	
14



	
VisiRex Overview	
15



	
Bibliography
	1
7



	


Chapter 5 - VisiRex Menu Items	
18



	
File Menu	
18



	
Edit Menu	
20



	
Reports Menu	
21



	
Marks Menu	
2
3



	
Help Menu
	2
4



	


Chapter 6 -VisiRex Screens	
2
5



	
Field Selection	
2
6



	
Row Selection	
2
7



	
Rule Extraction	
2
8



	
Browse All	
30



	
Browse Test	
31



	
Confusion Matrix	
3
2



	
Live Predictions	
3
3



	
Field Statistics	
3
4



	
Class Details	
3
5



	
Tree Chart	
3
6



	
Flow Chart	
3
7



	
Browse Filter	
3
8



	
Serial Number
	3
9



	


Chapter 7 - VisiRex Tips & Tricks	
40



	
Choosing a Project	
40



	
VisiRex Versus NeuNet	
4
1



	
Extracting Rules	
42



	
Mining Data	
43



	
Modeling Data	
44



	
Using Marks
                              	
44
�	


Chapter 1 - VisiRex Installation



Installing VisiRex



To install VisiRex version 2.0, simply run the program Visi20.exe and follow the on-screen prompts. 



The trusted and proven "WISE Installation System" manages all of the installation. 

VisiRex will be installed into a program directory of your choice. 

An assortment of sample data files will be installed in a subdirectory named "Data" beneath you program directory. 

A small descriptive text file (.txt) will be installed with every data file. 

Additional sample data files may be downloaded from the VisiRex web site at http://www.cormactech.com/visirex/download.html 

A few sample projects are installed in a subdirectory named "Projects" beneath your program directory. 

You may create as many new projects as you wish up to the row limit of your current registration level. Every project is linked to a data file. 

The program group will be added to Programs on your Start Menu. 

A optional shortcut may be added to your desktop. 

Your registry will be updated to include a new file association so that clicking on a .VRP file will automatically launch VisiRex with that project. 

Your registry will be updated so that all .VRP project files have the "VisiRex" icon. 

Your registry will be updated so that VisiRex Uninstall will appear under your Control Panel's "Add/Remove Programs". 

An assortment of system support tools will be installed onto your computer if these tools are missing or obsolete. 

None of your system support tools are overwritten if yours are a newer version. 

The file "Install.log" will be created so there is a record of everything that was done. 

The "uninstall" program is added to your program group so that you may easily remove the program.



Uninstalling VisiRex



To uninstall VisiRex, simply click the trash icon "Uninstall VisiRex". 



Select automatic or custom uninstall and follow the on-screen prompts. 

Warning: The automatic uninstall will erase everything in your VisiRex program directory and all of its subdirectories. If there are any files you wish to keep, be sure to relocate then to some other directory before your run the uninstall. 

All of the VisiRex program files, project files and data files will be erased. 

All of the VisiRex registry entries will be removed. 







�List of Installed files



Program Files Placed in Chosen Program Directory (Approximately 3 Mb)



VisiRex.exe (Main VisiRex Program) 

VisiHelp.exe (VisiRex Help File) 

Unwise32.exe (Wise uninstall Program)

Install.log (created during install. Used by Unwise32.exe -- DO NOT DELETE!)



Sample Project Files, placed in subdirectory "Projects" beneath program directory (~ 4 Mb)



Cancer.vrp (Diagnose malignant vs. benign breast cancer) 

Cars.vrp (Determine the origin of automobiles) 

Census.vrp (Predict which people make over $50,000 per year) 

Heart.vrp (Diagnose heart disease) 

Horses.vrp (Predict the survival of sick horses) 

Iris.vrp (Classify iris flowers) 

Mushrooms.vrp (Learn to recognize poisonous mushrooms) 

States.vrp (Learn to predict state name based on latitude and longitude of town)



Sample data files, placed in subdirectory "Data" beneath program directory (~ 8 Mb) 



Cancer.mdb (Contains 9 tests for 457 cancer patients) 

Cancer.txt (Description for Cancer.mdb) 

Cars.mdb (Contains specifications for 240 automobiles) 

Cars.txt (Description for Cars.mdb) 

Census.mdb (Contains 32,562 records from 1994 USA census) 

Census.txt (Description for Census.mdb) 

Heart.mdb (Contains 15 factors for 303 heart patients) 

Heart.txt (Description for Heart.mdb) 

Horses.mdb (Contains 27 factors for 366 sick horses) 

Horses.txt (Description for Horses.mdb) 

Iris.mdb (Contains 5 factors for 150 iris flowers) 

Iris.txt (Description for Iris.mdb) 

Mushrooms.mdb (Contains 24 factors for 8124 mushroom samples) 

Mushrooms.txt (Description for Mushrooms.mdb) 

States.mdb (Contains state name, latitude and longitude for 28.052 USA cities and towns) 

States.txt (Description for States.mdb.mdb) 
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   System support files, copied to Windows system directory if required(~ 0 to 9 Mb) 



Vre32.dll (VisiRex Support) 

Actbar.ocx (ActiveBar Support) 

Tdbg5.ocx (TrueDbGrid Support) 

Xarray32.ocx (TrueDbGrid Support) 

Msvbvm50.dll (VB5 Runtime) 

Comdlg32.ocx (VB5 Support) 

Comctl32.ocx (VB5 Support) 

Comdct232.ocx (VB5 Support) 

Stdole2.tlb (VB5 Support) 

Oleaut32.dll (VB5 Support) 

Olepro32.dll (VB5 Support) 

Asycfilt.dll (VB5 Support) 

Comcat.dll (VB5 Support) 

Ctl3d95.dll (VB5 Support for 95) 

Ctl3dnt.dll (VB5 Support for NT) 

Msjet35.dll (Jet database Support) 

Vbajet32.dll (Jet database Support) 

Vb5db.dll (Jet database Support) 

Msrd2x35.dll (Jet database Support) 

Msrepl35.dll (Jet database Support) 

Odbcjt32.dll (Jet database Support) 

Odbcji32.dll (Jet database Support) 

Odbctl32.dll (Jet database Support) 

Dao350.dll (Jet database Support) 

ITGraph32.ocx (IT graph Support) 

Mfc42.dll (Foundation Class) 

Msvcrt.dll (VC++ Runtime) 











�Chapter 2 - Quick Start

This is a brief tutorial that will help you to quickly try VisiRex. 



Run Visi20.exe to install the program. Follow the on-screen prompts.



Begin VisiRex by clicking the desktop icon or using windows Start button under Programs.



Once VisiRex has loaded, select Iris.vrp as a typical project from the recent file list. You are delivered to Browse All Data which shows the entire Iris database.



Try right clicking on the blue column headers and experiment with the sort and find features. Notice how the previous column sorts provide secondary and tertiary sorting.



Try double clicking on a data row to set a checkmark. Notice how the keyboard down arrow and spacebar can be used as a quick way to set checkmarks. Experiment with the Marks Menu to learn how to mark all, unmark all, and toggle all marks. These checkmarks are used to flag interesting data rows for export.



Try the available reports. These reports are based on a previous session of rule extraction. Notice how double clicking on a certain area of the flow chart, tree chart, or confusion matrix delivers you to a data browse for that region. Experiment with the Color Control while looking at the flow chart view.



Now it is time to try extracting rules for yourself. Click on the ! Extract Rules toolbar icon, and you are delivered into the three step rule extraction wizard.



"Field Selection" is the first wizard screen. Drag "PetalWidth" as the field to predict, and drag all the remaining fields as the fields to use. Press Next>> to continue...



"Row Selection" is the second wizard screen. You can drag the black numbers to desired setting, or you can double click the black numbers to type in desired setting. Notice how some data rows may be overlapped to appear in both sets. Some rows could be omitted from both sets. Select the first 100 rows as training set and all 150 rows as testing set. Press Next>> to continue...



"Rule Extraction" is the final wizard screen. This is the "FUN" screen. A flow chart will be created automatically when you enter this screen. The current settings for Prune Rate and Min Items will be used. Try zooming in on a region of the flow chart by mouse dragging a rectangle around the desired area. Try changing the setting for prune rate and min items, then press Extract Rules Now to adjust the flow chart. A higher setting of Prune Rate produces a simpler tree with less confidence in the predictions. A higher setting of Min Items produces a simpler tree with less confidence. Experiment with these two settings until you arrive at a simple tree with good confidence. It is up to your subjective judgment to decide how simple a tree you desire and how much confidence is acceptable. Your judgment will depend to the intended purpose for each particular project. Arriving at the desired settings for these two settings is an interactive, iterative process. As you play with the pruning, you will get a feeling for which fields are important. You may decide to go <<Back and adjust your field selection and/or row selection. When you have extracted an acceptable tree, press Finish>> to continue.



You may now visit all of the available reports to use the newly extracted rules. You can return to ! Extract Rules at any time to further tune the extracted rules. Many new projects can be created using the same source database.



Try experimenting with the other pre-built projects the appear on your recent files menu. You will quickly become familiar with using VisiRex.
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Chapter 3 - About VisiRex



VisiRex is Copyright © 1999 CorMac Technologies Inc.

Version 2.0 - Released October 1, 1999

Copies of VisiRex may be freely distributed without serial number.

 Serial numbers are for the sole use of a licensed user on one computer.

 Serial numbers must not be sold, rented, loaned, shared, given away, or otherwise distributed. 



Technical Support and Inquiries

Please use the VisiRex Technical Support Forum at http://www.cormactech.com/visirex/vre01.shtml 

or email visisupport@cormactech.com



VisiRex License Agreement



CAREFULLY READ ALL TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT BEFORE INSTALLING VISIREX.   BY INSTALLING OR USING ANY PORTION OF VISIREX, YOU ARE AGREEING TO BE BOUND BY ALL OF THE TERMS AND CONDITIONS OF THIS AGREEMENT. 



CorMac Technologies Inc. grants no warranties expressed or implied, by statute or otherwise regarding the use of VisiRex or its derivatives. 



The VisiRex user understands that the application of inductive rule extraction is experimental technology. 



The user is solely responsible for determining and confirming the fitness of VisiRex for any specific purpose. 



In no event shall CorMac Technologies Inc. be liable for any damages regarding the use of VisiRex. 



CorMac Technologies Inc. reserves the right to make any changes to VisiRex, its marketing and customer support plans at any time without prior notice. 



VisiRex is a proprietary product of CorMac Technologies Inc. and is protected by copyright and international treaties. 



VisiRex is licensed, not sold, to you. CorMac Technologies Inc. retains all title, ownership rights and intellectual property rights in and to VisiRex. CorMac Technologies Inc. reserves all rights not expressly granted to you herein. 



VisiRex users are encouraged to distribute unmodified copies of the downloaded VisiRex executable file freely to others as shareware. 



VisiRex serial numbers are for the sole use of the licensee on one computer. 



The holder of any VisiRex serial number agrees not to sell, rent, loan, give away, or otherwise disclosed the  serial number to others. The VisiRex user is responsible for protecting the confidentiality of VisiRex serial number(s). 



This agreement is the entire and sole agreement. Any previous or future statements whether written or oral shall not in any way modify or extend the terms of this agreement. 

�

VisiRex Specification Sheet



VisiRex is based on a highly optimized version of the C4.5 algorithm published by J. Ross Quinlan. 

VisiRex is a 32 bit program which requires Windows 95, Windows 98, or Windows NT4(sp3). 



Data Requirements



Data must be in a table contained within an Access MDB file, up to one gigabyte in size. 

VisiRex Import function converts any comma separated (CSV) text file to MDB format. 

VisiRex only reads your data file. Your data is never modified in any way. 

Data may contain 2 to 255 fields and any number of records. 

One data field must be set as primary key index. 

Fields may be bit, byte, integer, floating point, date or text type. 

Text fields selected for use by VisiRex may have up to 256 unique values. 



VisiRex Feature List



Ease of use has been the ultimate goal in designing VisiRex. 

Data may be imported from ASCII text files. 

You may select which fields are to be used by VisiRex rule extraction. 

You may select whether numeric fields are used as continuous values or discreet classes. 

You may select which rows are used for training the rule extraction, and which rows are to used for later testing. 

Several VisiRex projects may share the same source database. 

Rows containing missing values will automatically be detected and handled. 

Extracted rules may be viewed in either flow chart format or tree format. 

Extracted rules may be interactively pruned using a combination of two pruning algorithms. 

Flow chart nodes may be color coded to indicate data volume, prediction confidence, or prediction trend. 

Every point on the flow chart reports data volume and prediction confidence. 

Flow charts may be tiled to your printer, or exported to Visio ®. 

Comprehensive statistical reports are automatically compiled for your database. 

Confusion matrix shows actual versus predicted for all classes. 

Data may be subdivided, then browsed and exported according to position on the flow chart or confusion matrix. 

Data browsing allows multiple sorting, text finding, and checkmark setting. 

Checkmarked rows may be exported as a new MDB database or as ASCII CSV files. 

Live predictions can be made, enabling you to interactively experiment with field values. 

Context sensitive help file responds to your F1 key. 
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VisiRex Speed Tests

These amazing speeds were achieved on a stand-alone 400 MHz Pentium II computer using 128 Mb Ram and IDE hard drive. 

The Cancer database contains 458 rows of data. Using 9 numeric input fields a rule tree consisting of 45 nodes was extracted in 1 second. 

The Mushroom database contains 8,124 rows of data. The data took 17 seconds to initially load into VisiRex. Using 22 text input fields a rule tree consisting of 29 nodes was extracted in 1 second. Testing this tree for all rows required 15 seconds. 

The States database contains 28,052 rows of data. The data took 5 seconds to initially load into VisiRex. Using 2 numeric input fields, a rule tree consisting of 225 nodes was extracted in 4 seconds. A unpruned tree consisting of 1,429 nodes was extracted in 6 seconds. Testing this 1,429 node tree for all rows required 11 seconds. 

A manufactured database contains 1 million rows of data. The collection of data statistics at project creation took 10.5 minutes. The data took 6 minutes to initially load into VisiRex. Using 4 text fields plus 2 numeric fields, a rule tree consisting of 17 nodes was extracted in 18 seconds. Testing this tree for all million rows required 11 minutes. 



How to Purchase VisiRex

Level One is Free! 

Your download of VisiRex is the complete, full-running program with no features held back. Your free level 1 registration allows you to perform visual rule extraction using up to 250 rows of your own data. Larger sample databases downloaded from the CorMac website will also run freely. 



Purchase VisiRex for $99 per level. 

You may purchase one or more VisiRex serial numbers for US $99. Every time you enter a new serial number, your registration level is elevated by one. This flexible purchase plan lets you choose the level you wish to purchase. You may purchase several serial numbers at once, or purchase just one now and more later. 

Level 1 =   250 data rows is free with program download. 

Level 2 =  1,000 data rows 

Level 3 =  2,000 data rows 

Level 4 =  4,000 data rows 

Level 5 =  8,000 data rows 

Level 6 = 16,000 data rows 

Level 7 = 32,000 data rows 

Level 8 = unlimited data rows (see specs) 



Convenient, secure, on-line purchasing...  

Please accept our License Agreement before you purchase. 

Visit our secure "DigiBuy" website by clicking the icon below. 

Fill out the order form. 

Choose on-line, fax, telephone or mail order. 

On-line purchasers are automatically emailed their serial number(s) within seconds. 

Enter the serial number(s) into your VisiRex program. 
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�Version History



VisiRex Version 2.0 

 Visi20.exe was released on October 1, 1999. 

 This is a 32 bit program that requires Windows 95, 98 or NT. 

 This was a entire rewrite of the program, taking 8 months of development time. 



VisiRex Version 1.0 

This was a 16 bit, Windows 3.1 program completed in August, 1997. 

This program was used for in-house data mining and never released to the public. 





Future Plans



Please Let Us Know! 

Let us know what features you would like to see in future versions of VisiRex. Post your ideas on the VisiRex Forum at http://www.cormactech.com/visirex/vre01.shtml . We depend on feedback from our users to help chart the course of VisiRex into the future. 



Data Shuffling 

 Several NeuNet users have requested the ability to apply random "shuffles" to their data. Perhaps this feature would also be useful in VisiRex. 



 ODBC Data Access 

 We may consider shipping an assortment of ISAM drivers with VisiRex so the program could bind directly to a variety of database formats. 



 Biasing for Classification 

In some classification projects it might be desirable to bias the prediction toward a particular class. For example in medical diagnosis a false negative may be much worse than a false positive. 
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Chapter 4 - Introduction to VisiRex



An Introduction to VisiRex

The purpose of VisiRex is to provide users an easy way to perform data mining and knowledge discovery by extracting the rules hidden within any database. The provided sample projects will enable users to explore and experiment with this exciting new technology.



VisiRex is based on a highly optimized version of the C4.5 algorithm published by J. Ross Quinlan (University of Sidney) in 1993. This new algorithm contains significant enhancements to the original ID3 algorithm presented by Quinlan in 1975. 



An Simple Rule Tree

�



Inductive Rule Extraction Using Entropy



Inductive Rule Extraction is related to the fields of Machine Learning, Knowledge Discovery, Expert Systems and Artificial Intelligence. Rule Extraction is sometimes called "Decision Tree Classification". The method depends on the concept of "Entropy" which is a term used by scientists to measure the amount of randomness, disorder, or uncertainty in a population. The use of entropy in the field of Information Theory was introduced by Claud Shannon 40 years ago. 



                  -Entropy = P * log2(P) + Q * log2(Q)



The following example is meant to give a brief demonstration how entropy can be used to extract rules from a database.  Imagine a large database of medical patients contains only one field as "Sick" or "Healthy". It is your job to make a diagnosis using any information you can extract from this single column database. 



Now suppose you notice that all patients are shown as being healthy. The portion of healthy is 100% (P=1); while the portion sick is 0% (Q=0).

For this example, -Entropy = 1 * log2(1) + 0 * log2(0) , Entropy = 0.0

implying no randomness, so a diagnosis of "healthy" could be made with high confidence. 



Likewise, if all patients were shown as sick, the portion of healthy is 0% (P=0); while the portion sick is 100% (Q=1).

For this example, -Entropy = 0 * log2(0) + 1 * log2(1) , Entropy = 0.0

implying no randomness, so a diagnosis of "sick" could be made with high confidence. 



The worst case occurs when half the patients are healthy and half are sick. The portion of healthy is 50% (P=.5); while the portion sick is 

50% (Q=.5).

For this example, -Entropy = .5 * log2(.5) + .5 * log2(.5) , Entropy = 1.0

implying total randomness. This database contains zero information regarding the diagnosis. 



Notice how the value of entropy is always somewhere between zero and one. 



Now suppose the above database is widened to include fields for [Age] ("Young" or "Old") and [Wealth] ("Rich" or "Poor").

You determine that 80% of the patients are young and 20% are old. Try splitting the data into two portions based on age, and calculate the entropy of diagnosis for each portion. 

Say entropy of "Young" portion = .65, Entropy of "Old" portion =.55. 

Combined overall entropy for [Age] is weighted average, (80% * .65) + (20% * .55) = .63 



Next you determine that 60% are poor and 40% are rich. Try splitting the data into two portions based on wealth, and calculate the entropy of diagnosis for each portion. 

Say entropy of "Poor" portion = .45, Entropy of "Rich" portion =.05. 

Combined overall entropy for [Wealth] is weighted average, (60% * .45) + (40% * .05) = .29 



The lower (.29) entropy on [Wealth] versus the higher (.63) entropy on [Age] is telling you that [Wealth] contains more information about the diagnosis than [Age]. Therefore, you should use [Wealth] as the first branch of your decision tree. 



You continue this procedure for further tree building, always choosing the fields with least entropy as the uppermost branches of the evolving tree. 

�

Suggested Uses



The following is list of typical uses for VisiRex: 



Business Uses

Which customers are likely to buy which products?. 

Which products are likely to sell with other products? in what region? in what season? at what price? 

What is the best location for our new branch? 

Which transactions are likely to be fraudulent? 

Which customers are likely to pose a credit risk?. 

How do our sales respond to various economic indicators? to the weather? 

What is our competitor going to do next? 

What factors are important in choosing a good stock market investment? 



Medical and Scientific Research Uses

Which medical tests should be done in what order to arrive at a reliable diagnosis? 

Which medical patients should seek a second opinion regarding their diagnosis? 

What medical patients are likely to benefit from what combination of drugs and treatments. 

What scientific observations should be collected in order to reach a conclusion? 

What combinations of factors are important in reaching a conclusion? 

How does a scientific experiment react to various parameters? 



Industrial Uses

Which quality control tests are necessary? redundant? irrelevant? 

Which process parameters have important downstream effects. 

What combinations of factors are important in choosing areas for mineral prospecting and oil exploration? 

How does a skilled operator respond to process irregularities? 

How does one predict and diagnose machinery problems? 



Many Other Uses

Economics, econometric modeling and financial markets. 

Forecasting, modeling and scheduling. 

Criminal investigation and law enforcement. 

Politics, elections and public policy. 

Sports betting, horse racing and gambling 
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VisiRex Overview



VisiRex has been designed to be very easy to use. Users should take a few minutes to read this overview, so they will quickly understand how the program is structured. 



Main Program - "VisiRex.exe" 

Run VisiRex.exe by clicking the desktop icon, or from your Start_Programs menu. 

Use the File Menu to open an existing project or create a new project. 

The VisiRex installation program has installed eight sample projects with data. 



Project File - "MyProject.vrp" 

All VisiRex project files use the extension .vrp (example: "MyProject.vrp"). 

There is no Save menu for your projects. All of your project settings are saved automatically as you work. These settings can be changed at any time. 

You may create as many projects as you wish. Several projects may share the same data file. 

The project file is configured to contain the following information: 

The name of the data file and table to be used for this project. 

All of the statistics collected during project creation. 

Which rows are to be used for training and which for testing. 

Which fields are to be used for inputs and what field is the target prediction. 

A snapshot of the latest rule extraction. 

The latest results on your test data. 

All checkmarks you have set. 

Once a new project file is configured, you can experiment with ! Extract Rules and the various report views. 



Data File - "MyData.mdb" 

One data file can be shared by several projects. 

VisiRex only reads your data file. Your data is never modified in any way. 

Data files may have any extension, however they must be in MS-Access (.mdb) format. 

Data files must contain a primary key field. 

Data files can be created from ASCII data or CSV spreadsheet files using File_Import. 

VisiRex has several registration levels which determine the maximum number of data rows you may use. Level 1 is free and offers 250 data rows. Sample data downloaded from the VisiRex website can be used regardless of your registration level. 

Please contact CorMac Technologies Inc. if you wish to donate sample data to the website. 
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Chapter 5 - VisiRex Menu Items
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File Menu

�
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File... New Project 

Choose a name to create a new VisiRex project. 

You will be asked what database and what table this project shall use. 

The newly created project will have the extension .vrp (example: "Iris.vrp") 

If another project is currently open, it will be closed automatically. 



File... Open Project 

Choose a previous project. 

You will be delivered to the Browse All Data screen. 

All of the project configuration settings, the latest decision tree, test results and checkmarks are stored in this project file. 

If another project is currently open, it will be closed automatically. 



File... Close Project 

Closes the current project. 

Projects are constantly saved as you work. So there is no need to worry about saving a project before closing it. 

VisiRex will remain open with no current project loaded. 



File... Extract Files 

Delivers you through a three screen wizard that will extract the rules according to your desired settings. 

The first wizard screen is field selection where you specify what field you wish to predict and what other fields you wish to consider as inputs for the prediction. 

The second wizard screen is row selection where you specify what rows are to be used for the rule extraction and what rows are to be used for later testing of the extracted model. 

The third wizard is the actual rule extraction screen. Here you interactively experiment with the tree pruning while observing a visual image of the extracted tree. 

Try to arrive at a simple tree that produces good confidence. How simple and how confident? This is a subjective judgment that depends on the character of your data and the purpose of your project. 



File... Import 

Converts any comma separated test database into MS Access .mdb format with row counter as primary key field. 

VisiRex requires .mdb format. 

This feature allows you to use data from spreadsheets and text editors. 



File... Export to Visio 

Creates a text file description of your flow chart in a format that is readable by the popular flowcharting program - Visio. 



File... Print Current Window 

This feature will send a screen shot of the current VisiRex window to your printer. 

Remember to select your desired view. 

The VisRex Window will be zoomed to fill your page size. 



File... Print Flow Chart 

Sends the current flow chart to your printer. 

You may select the size of tiled print, so many pages can be joined together. One flow chart could fill an entire wall ! 
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File... Recent Project List 

This is a list of the most recent projects you have worked on. 

Simply click a file from this list to load that project. 

The size of this list may be set from 1 to 16 by using the Edit Program Preferences menu. 

The initial setup of VisiRex populates this list with 8 sample projects. 



File... Exit 

This item is used to exit from the VisiRex program. 

The current project is saved automatically as you work, so there is no need to worry about saving your project. 

The program may also be exited by clicking the Close Button (X) at the top right of the program window. 









Edit Menu

�



Edit... Copy Field 

This feature will copy the current field to your windows clipboard. 



Edit... Copy Row 

This feature will copy the current data row to your windows clipboard. 



Edit... Find 

This feature is used to perform a search within the current column. 

This feature can easily be called by right clicking on the blue column header. 



Edit... Find Next Incorrect Prediction 

Use this feature to jump downward though the browse table to the next incorrect prediction. 



Edit... Program Preferences 

Set options that affect the look and feel of VisiRex. 

These settings apply to all projects.. 





�



Reports Menu

�





Reports... Browse All Data 

Browse through the entire database table used by this project. 

Right click on the column headers for Sort and Find. 



Reports... Browse Test Data 

Only your test data set shows on this report. 

Browse through the data rows you have selected for test set. 

Observe the actual versus predicted as you browse. 



Reports... Confusion Matrix 

Only your test data set contributes to this report. 

This is a table showing every actual class and every predicted class. 

The number of actual items and predicted items is tabulated by class. 

The yellow diagonal indicates correct predictions. 

Click on any cell to browse the data that occurs in that cell. 



Reports... Live Predictions 

Experiment with data values while observing the effect on the prediction. 

Only fields selected for inputs in Field Selection show on this screen. 

Fields that were not important enough to show up on the current tree are show as grayed. 







�

Reports... Field Statistics 

View a statistical report for all fields in your entire database table. 

These statistics are collected only once during creation of a new project. 

These statistics are saved in your project.vrp file.



Reports... Class Details 

This screen shows all of the different classes that occur in any one field. 

Text fields that contain more than 256 different values are not useable by VisiRex. 

You have the option to treat numeric values as classes if the field contains less than 256 different numeric values.





Reports... Tree Chart 

The tree chart is one way to visually inspect the extracted rules. 

This view works best for very large trees having more than 200 to 300 nodes. 

Double click on any row of the tree chart and you will be delivered to a data browse showing all data passing through that node.





Reports...  Flow Chart 

The flow chart is the best way to visually inspect the extracted rules for smaller trees. 

The flow chart may be color-coded to indicate data volume, prediction confidence, or most likely class. 

Double click on any node of the flow chart and you will be delivered to a data browse showing all data passing through that node. 

The flow chart view is not available when the tree width becomes excessive (approximately 200 to 300 nodes). If you prune a large tree down to smaller size, you may return to flow chart view.. 



�

Marks Menu

�



Checkmarks are used to mark which records you desire to export. Marking may be done manually from a data browse view by using space bar or double clicking a row. Marking functions may be applied to the entire data table, or just to the current browse view. 





Marks... Toggle All Marks

Marked rows become unmarked. 

Unmarked rows become marked. 



Marks... Mark All Rows

All rows are marked.



Marks... Clear All Rows

All rows are removed.



Marks... Export All Marked Rows

A text file of the marked rows is created. 

This file may be either comma separated or tab delimited depending on your program preferences. 









�



Help Menu

�



Help... User Manual 

This feature opens the VisiRex Help file at the "Contents" page. 

The Help File may also be opened by pressing the F1 key. You will be delivered to context sensitive help about the current screen. 



Help... Serial Number 

You may enter one or more serial numbers using this function. 

Every serial number elevates your current registration level. 

VisiRex remembers all serial numbers as they are entered. 



Help... About 

Shows current version number. 

Shows legal information about VisiRex. 







�



Chapter 6 - VisiRex Screens





Field Selection

�



This is the first screen of the three screen rule extraction wizard.

The Next>> button moves you forward to row selection . 





�

Field Selection... Field to Predict 

Choose what field you wish to use as the prediction target. 

Field names can be moved using drag & drop or by using the blue arrow buttons. 

This prediction field must have less than 256 different values. 



Field Selection... Fields to Ignore 

Fields remaining in this box will be ignored by the rule extraction process.

Field names can be moved using drag & drop or by using the blue arrow buttons. 

HINT: If you have a field such as "Sample Number" or "Row Number" that is clearly not related to the prediction, it is best to leave this field in the Ignore Box. 



Field Selection... Fields to Use 

Fields moved to this box will be allowed to contribute to the rule extraction process. 

Some of these fields may not show up in the rule tree if they are determined to be unimportant. 

Field names can be moved using drag & drop or by using the blue arrow buttons. 

Text fields cannot be used if they contain more than 256 different values. 

Numeric fields will be treated as continuous numeric values as default. It does not matter how many unique numeric values occur. 

Numeric fields that contain 256 or fewer unique values can be forced to be considered as discrete text classes by double-clicking on the field name. 







�Row Selection

�

This is the second screen of the three screen rule extraction wizard.

The Back<< button moves you backward to Field Selection

The Next>> button moves you forward to Rule Extraction

Row Selection... Training Set 

 Choose what rows you wish to use for extracting the rules. 

 You can drag the black numbers, or double click a black number to over-type. HINT: Remember to press Enter after you over-type a black number. 



Row Selection... Testing Set 

Choose what rows you wish to use for testing the performance of the extracted rules. 

You can drag the black numbers, or double click a black number to over-type. HINT: Remember to press Enter after you over-type a black number. 



Row Selection... Hints 

For data mining by anomaly detection, use the same rows for both training and testing. 

For model building, select the Testing Set so none of these rows are seen during the training of the rule extraction. 

For very large data sets, you will get faster performance if you avoid selecting too much data in either set. 

In order for the training set and testing set to be of the same character, it is important that data be randomly shuffled. �



Rule Extraction

�



This is the final screen of the three screen rule extraction wizard.

The Back<< button moves you backward to Row Selection.

The Finish>> button runs the extracted rules for all of your test data, then delivers you to reports.

The confidence and tree size are shown for the current tree. 







�

Rule Extraction... Extract Settings 

Experiment with the Prune Rate and Min Items while trying to obtain the simplest tree with the highest confidence. This is an interactive, visual process. 

You must subjectively decide how simple a tree you desire and how confident a prediction you require, depending on the specific purpose of this project. 

Remember to press Extract Rules Now button to refresh the tree to your latest settings. 

When you are satisfied with the extracted rules, press Finish>> to complete the process. 

If your tree becomes too wide (200-300 nodes) the flow chart view is not available and you must work in tree chart view. 

The Prune Rate is the most intelligent way to prune, as it goes to the heart of the entropy calculations. 

The Min Items is a crude way of pruning, as it simply ignores cases that occur less frequently than this minimum setting. The use of Min Items works best on large or noisy databases, where you wish to discourage the extraction of trivial rules to explain small amounts of data. 

In practice, the optimal tree occurs at some combination of Prune Rate and Min Items. 



Rule Extraction... Chart Control 

The Chart Control allows you to color the flow chart according to data quantity, prediction confidence or predicted class. 

The Chart Control also reports the data quantity and prediction confidence for the total tree and for any local node. 

The local node is the node currently beneath you mouse cursor. 









�Browse All

�



This screen is used to browse through all of the data in the entire data table for this project.



 



Browse All... Features 

 Choose what rows you wish to use for extracting the rules. 

 Right click on a column header to sort and find. 

The previous two column sorts are automatically used as secondary and tertiary sorts. 

The primary sort column shows the column header as underlined. 

Sort by checkmark column to group all marked columns together. 

Double click or press spacebar to set or clear a checkmark on the current row. 

Drag a column line to temporarily resize or collapse the column width. 

Use the Browse Filter to show only marked or unmarked rows. 

Fields that are set to ignore in field selection are shown as gray. 







�

Browse Test

�



This screen is used to browse through all of the data in your test set, 

while viewing the accuracy of the prediction for every row.

 



Browse Test... Features 

Incorrect predictions are show as red. 

Use Edit_Find Next Incorrect Prediction to quickly jump to next anomaly. 

Right click on a column header to sort and find. 

Sort by checkmark column to group all marked columns together. 

The previous two column sorts are automatically used as secondary and tertiary sorts. 

The primary sort column shows the column header as underlined. 

Double click or press Spacebar to set or clear a checkmark on the current row. 

Drag a column line to temporarily resize or collapse the column width. 

Use the Browse Filter to show only marked or unmarked rows. 

Use the Browse Filter to show only correct predictions or incorrect predictions. 

Fields that are set to ignore in field selection are shown as gray. �



Confusion Matrix

�



The Confusion Matrix shows a row count of actual versus predicted on a class-by-class basis.

For example it will separate false positives from false negatives.



Confusion Matrix... Features 

   Click on any cell to browse all the data that is shown in that cell. 



Confusion Matrix... Understanding 

   It takes some practice to understand the confusion matrix. 

   The correct predictions lie along the yellow diagonal. 

   The above sample is telling you there were 50 actual Setosa and all 50 were correctly predicted. 

   There were 50 actual Versicolour of which 48 were correctly predicted and two were predicted as Virginica. 

   There were 49 predictions of Versicolour or which 48 were correct and one was actually Virginica. 

   There were 50 actual Virginica of which 49 were correctly predicted and one was predicted as Versicolour. 

   There were 51 predictions of Virginica or which 49 were correct and two were actually Versicolour. 

   4.00% of the actual Versicolours were incorrectly predicted. 

   2.04% of the Versicolour predictions were incorrect. �

Live Predictions

�



Live Predictions is where you can experiment with hypothetical field values, 

while observing the effect on the prediction.

This screen can be used directly as a complete expert system.





Live Prediction... Features 

Simply set field values and observe the resulting prediction. 

Your current rule tree is used to make the prediction. 

Fields that were determined to be unimportant do not appear on the rule tree and are shown as gray on this screen. 





�

Field Statistics

�



The Field Statistics Screen presents a report showing the statistics collected for every field.





Field Statistics... Features 

These statistics are collected only once during creation of a new project. 

These statistics are saved in your project.vrp file. 

Fields that are useable as discrete classes must have 256 or fewer unique values. 

Double click on any useable discrete class field and you are delivered to the Class Details for that class. 







�

Class Details

�



The Class Details Screen counts the occurrence of each class for a single field, over the entire data table.





Class Details... Features 

These statistics are collected only once during creation of a new project. 

These statistics are saved in your project.vrp file. 

Fields that are useable as discrete classes must have 256 or fewer unique values. 

Class counts are shown both as row count and as percentage of the entire data table. 

Missing values are also counted and reported. 



�



Tree Chart

�



Tree Chart shows your extracted rules as a tree view.



Tree Chart... Features 

This view works best for very large trees having more than 200 to 300 nodes. 

This view has been successfully tested on trees having more than 20,00 nodes! 

Double click on any row of the tree chart and you will be delivered to a data browse showing all data passing through that node. 

Use the tree's + and - signs to expand or collapse a particular branch. 

Use the magnifying glass Zoom In or Zoom Out to expand or collapse the entire tree. 







�

Flow Chart

�



Flow Chart View shows your extracted rules as a color-coded flowchart





Flow Chart... Features 

This view works best for smaller trees having less than 200 to 300 nodes. 

This view is not available if your tree becomes too wide. 

Double click on any node of the flowchart and you will be delivered to a data browse showing all data passing through that node. 

Use the magnifying glass Zoom In or Zoom Out to zoom in or out on the flowchart. 

Drag a rectangle around a certain area of the flowchart and the view will automatically zoom in to that area. HINT: This drag method is better than using the magnifying glass. 

Use the Chart Control to color the flow chart according to data quantity, prediction confidence, or predicted class. 

Place your mouse cursor over a particular node to view the Local report for this node in the Chart Control. �

Browse Filter

�



Browse Filter allows you to filter the data rows that appear on any data browse.



Browse Filter... Features 

View only marked rows. 

View only unmarked rows. 

View only correct predictions. 

View only incorrect predictions.



�

Serial Number

�



The Serial Number screen is reached under the Help menu.

This is where you enter new serial numbers to elevate your registration level.

You may purchase several serial numbers at once or one at a time.

Visit the VisiRex web site to purchase serial numbers.  

 





�

Chapter 8 - VisiRex Tips & Tricks



VisiRex Data 

An assortment of VisiRex sample data (.mdb) files comes with the installation of VisiRex. These files are not limited by your registration level, so you have an opportunity to test your system on larger files. Be careful not to modify these files in any way, or they will loose their status as authorized samples. 

You may create as many new projects as you wish for any data file. 

Users of NeuNet Pro can use any of the NeuNet sample data (.nns) files with VisiRex. Additional sample data may be downloaded from the VisiRex web site. 

CorMac Technologies Inc. welcomes donations of interesting data sets to the VisiRex web site. 





Choosing a Project

Is the Data Predictable? 

For a project to be successful, there must be some relationship between the input fields and the field you are attempting to predict. 

If your data is not predictable using the selected input fields, VisiRex will simply grow a huge tree that tries to memorize some unique combination of inputs for every row. 

Data is called "noisy" if it contains contradictions to the underlying rules. Rule extraction can be successful on noisy data as long as the quantity of noise is small compared to the "well behaved" rows. 

Noise can often be filtered out of the data by using Tree Pruning and Min Items. 

The presence of noise will always result in reduced confidence. 



How Much Data Do I Need? 

There is no firm answer to this question. It is best to experiment with project configuration and various sizes of training set. In some cases, rules may be extracted using only a few dozen training rows. In other cases, thousands of training rows may be required. 

It depends on how closely the target prediction is related to your input values, and the complexity of this relationship. 

It depends on how crisp (clean) your data is, or whether it contain contradictions and anomalies (dirty). Clean data will require a smaller training set and produce rules of higher confidence than can be achieved using dirty data. 

If VisiRex is used for data mining and anomaly detection, it is possible to train VisiRex on a small sample of cleaned data, then use these "clean" rules to detect the "dirt" in the larger data. 

It depends on how many input fields you are using. Usually it is best to include any input field you think might be useful, and the let VisiRex decide exactly how useful. However, if you include a large number of redundant or unrelated inputs, there is an increased chance that VisiRex will discover some spurious rules. This spurious correlation can be averaged-out by increasing the number of training rows. 

VisiRex is fast enough, that you can easily experiment with the size of the training set. If you data is well shuffled, try reducing  the size of the selected rows for the training set until the extracted rules begin to look silly. Try selecting your test set completely outside of the training set, then monitor the confusion matrix as a report on the performance of the test set, while decreasing the size of the training set. 





�

Which Input Fields Should I Choose? 

Begin by selecting any inputs that could possibly be related to the target prediction. 

Try to avoid using the row counter index field as input, because this numeric field takes much time to calculate its unimportance. 

As you visually inspect the extracted tree, you will gain a feeling for which fields are most important. You can go back and  de-select those fields that are unnecessary. 

In some projects, you might find that one field is too good a predictor. Usually this fact will be obvious before you start. However you are interested in any rules that underlie this one obvious rule, simply deselect the obvious field to extract the more subtle rules.. 







VisiRex Versus NeuNet



Choosing between Inductive Rule Extraction and Neural Network: 

It depends on the character of your data and the goals of your project. 

Most projects can be done using either method. 



Pros and Cons of Neural Networks: 

Pro - Will extract complicated mathematical functions that could involve a combination of input fields. For example, if your target prediction equals the square root of the sum of the squares of three input fields, the neural net will have no difficulty modeling this mathematical function. 

Pro - Target prediction may be either numeric values or discrete classes. 

Con - All input fields must be numeric. 

Con - The extracted neural net is a mathematical "black box" that offers no human insight into how the predictions are achieved. 



Pros and Cons of Inductive Rule Extraction: 

Pro - The extracted rule tree is visually appealing because it helps humans to understand the rules behind the data. This new understanding is "knowledge discovery". The extracted rule tree can be used manually without further need for the computer. 

Pro - Accepts input fields as either discreet text classes or as numeric values. 

Con - Target prediction must be a discrete class, not a numeric value. 

Con - Will not discover complicated mathematical functions that involve a combination of input fields. 







�

Extracting Rules



Begin the three step rule extraction wizard by pressing the exclamation ! icon on the toolbar. 



Field Selection: 

Text fields are always treated as discrete classes. 

Numeric fields can be treated as either discrete or continuous. Double click on the name of a numeric field to toggle it to discrete. 

Discrete fields cannot be used if they contain more than 256 unique values (classes). 

The Field to Predict must be a discrete field. 

The Fields to Use may be either discrete or continuous. 

HINT: Using continuous fields where possible seems to produce a smaller tree. This happens because continuous fields split two ways on a certain value, while any discrete field that appears on the tree must show all possible classes for that field. 

Try to avoid using fields that are obviously redundant measures of the same thing. Also ignore fields that are obviously unrelated to the target prediction. 

The Field Statistics view is shown to assist in selecting the fields. 



Row Selection: 

The black numbers can be dragged with your mouse, or you can double click on a black number to over-type the current value. 

Remember to press enter after typing a new value. 

For data mining small databases, set both training set and testing set too cover all rows. 

For initial experiments on large databases, you will save time if you select only a small portion of data for both training and testing. 

If you decide to use training set different from testing set, always think about whether you data is well shuffled. 





Rule Extraction: 

The extracted rules are normally shown as a color-coded flow chart. However if you tree is too wide (approximately 200 to 300 nodes), the program will change to Tree Chart view. If you later prune down to a smaller tree, you must manually select Flow  Chart if you wish to return to that view. 

When a flow chart has dozens of nodes, they will be difficult read on the computer screen. You can zoom-in on the flowchart by simply dragging a rectangle around the area of interest. This drag method seems to work better than using the provided magnifying glass. You can control the printed size of the final flowchart by using the print tiling option. 

This is a visual, interactive screen where you experiment with various settings for Prune Rate and Min Items until you arrive at an acceptable rule tree. Keep observing the tree size, Node Count and Confidence as you experiment with the extraction settings. The goal is to build the most simple tree possible for the desired level of confidence. It is up to your subjective judgment to trade-off tree size versus accuracy. During this experience, you may learn new insight about which fields are important and how the fields relate to the prediction. This is knowledge discovery! 

Remember to press Extract Rules Now to refresh the tree to your latest settings. 





�

Hints for Tree Pruning: 



The Prune Rate is the most intelligent way to prune, as it goes to the heart of the entropy calculations. A higher setting produces a smaller, less accurate tree. 

The Min Items is a crude way of pruning, as it simply ignores cases that occur less frequently than this minimum setting. The use of Min Items works best on large or noisy databases, where you wish to discourage the extraction of trivial rules to explain small amounts of data. A higher setting produces a smaller, less accurate tree. 

In practice, the optimal tree occurs at some combination of Prune Rate and Min Items. 

You may return to Rule Extraction at any time. 







Mining Data



Anomaly Detection 

Some of the most valuable uses for VisiRex are data mining, data cleaning and anomaly detection. The purpose is to discover which records do not fit the pattern of the majority. These suspicious records may then be viewed, marked and exported to a separate file. 





Hints for Data Mining 

Configure your row selection so that the entire database is used for both training and testing. 

Extract a simple rule tree with an interesting amount of prediction error still remaining. At this point, the "well-behaved" records will have the correct predictions, while the anomalies will have incorrect predictions. 

Press Finish>> on the rule extraction screen and you will be delivered to the Browse Tests Results where you will be able to compare the predicted versus actual for every record in your test set. 

Set the Browse Filter to view only the incorrect predictions. These are the data anomalies - gold nuggets you have mined. 

Use the Marks Menu, under entire table to clear all marks. This will ensure that no checkmarks remain from a previous session. 

Now use the Marks Menu under current view to mark all of the anomalous rows currently shown. 

Finally use Marks menu under current view to export all the marked rows to a new file. This is your audit list of suspicious rows. 

 







�

Modeling Data



Introduction 

VisiRex can be used to build a data model that will predict the outcome of future data. 

The current data model can be used at any time by selecting the Live Predictions jewel icon on the toolbar, or from the menu. 

Fields that do not appear on the current decision tree were determined not to be important. These fields show as gray on the Live Predictions. 





Hints for Data Modeling 

Configure your row selection so that the a portion of your database is used for training, and another portion is used for testing. It is important that your data be well shuffled. 

Extract a rule tree that provides high confidence predictions on the training set. The tree should be large enough that it accurately follows all of the subtle behaviors of the data, while not so large that it attempts to model the noisy anomalies. 

Press Finish>> on the rule extraction screen and you will be delivered to the Browse Tests Results, where you will be able to compare the predicted versus actual for every record in your test set. 

Try the Confusion Matrix as a detailed report on how well your test data is being modeled. 

One you are satisfied your model is providing useful predictions, use the Live Predictions screen to provide real time predictions for future data values. This screen is a live expert system! 

 



Using Marks



Slice and Dice your Data 

The VisiRex Marks menu is used to select interesting subsets of your data for export to another file. 

Marks can be toggled manually for the current row by double clicking the mouse or by pressing spacebar. 

Marks are maintained inside your project file, so they persist from one session to the next. 

HINT: use Marks... Entire Table... Clear All Marks if you wish to ensure all marks left over from a previous session are removed. 

The marking functions may be applied to either the current browse view or the entire table. 





Toggle All Marks 

This function reverses the marked state. 

All marked rows are cleared, and all unmarked rows are marked. 

 

Mark All Rows 

This function turns on the checkmark for all rows.  



Clear All Marks 

This function turns off the checkmark for all rows. 



Export All Marked Rows 

This function exports all the marked rows to a new text file. 

The exported fields may be either comma delimited or tab delimited depending on your setting under Edit... Program Preferences. 

The resulting text file can be imported into your spreadsheet, word processor, or database program. It can even be imported into VisiRex as the basis for a new project. �







Thanks for Choosing VisiRex












CorMac Technologies Inc. has developed VisiRex in the hope that it will provide users with a new and insightful introduction to the emerging field of Artificial Intelligence using Inductive Rule Extraction.



We would like to hear any comments or suggestions from VisiRex users.  Please let us know about your VisiRex projects - anything from practical applications to "Pie-In-The-Sky" ideas would be of interest.
  Let us know any suggestions for improvement of VisiRex.




We can act as a consultant in assisting you with any data mining o
f
 data modeling project.  We will sign non-disclosure or confidentiality agreements if requested by our clients.



If you have interesting database, we would like to get a copy to
 post on our web site as sample 
data 
for other users.  Please be sure to indicate if your project is confidential.



Thank you for using VisiRex!



Douglas R. McCormack, P. Eng.

President

Cor
M
ac Technologies Inc.

34 North Cumberland Street

Thunder Bay ON P7A 4L3

Canada





Phone/Fax (807) 345-7114

douglas@cormactech.com

http://www.cormactech.com
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