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Preface

Darwin is a data mining application designed specifically to handle multiple
gigabytes of data, and to provide answers to complex problems of data
classification, prediction, and forecasting.

This manual describes the new features added to Darwin since Release 3.0.1.

Intended Audience

Structure

This manual is intended for all users of Darwin software.

This manual contains thirteen chapters and one appendix:

Chapter 1 Overview

Chapter 2 New Transforms
Chapter 3 Tree Display

Chapter 4 Text Import Wizard
Chapter 5 Database Import Wizard
Chapter 6 Database Export Wizard
Chapter 7 Missing Values Wizard
Chapter 8 Key Fields Wizard
Chapter 9 Model Seeker

Chapter 10 Model Compare Wizard

Xi



Chapter 11 Clustering Wizard
Chapter 12 Tips for Dealing with Missing Values

Chapter 13 Files and Datasets for Practice

Appendix A Keyboard Shortcuts

Related Documents

The complete Darwin documentation set at Release 3.7 includes the following
manuals, available on the documentation CD:

Xii

Darwin New Features, Release 3.7 (this manual). Describes the features introduced
since Release 3.0.1.

This manual is a revision of Darwin New Features, Release 3.6, which is a revision
of Darwin New Features, Release 3.5, which described the functionality
introduced at Release 3.5. Darwin New Features, Release 3.6 contained updated
information about the functionality introduced at Release 3.5 plus new material
describing functionality introduced at Release 3.6. The current manual, for
Release 3.7, updates the earlier information and contains descriptions of
features introduced at Release 3.7.

If you are upgrading from 3.5 or 3.6 to 3.7, you can discard the manual Darwin
New Features, Release 3.5 or New Features, Release 3.6; the present manual
supersedes both.

Darwin 3.7 Release Notes for Solaris and Darwin 3.7 Release Notes for HP-UX.
Describes the release, documents any problems or bugs in the software, and
describes changes that occurred after the manuals were finished.

For system administrators: Darwin Installation and Administration, Release 3.7 for
Solaris. and Darwin Installation and Administration, Release 3.7 for HP-UX.

Using Darwin, Release 3.0.1. A how-to manual; describes the user interface and
provides detailed instructions for using it. (Using Darwin describes all the
features available at Release 3.0.1; together with Darwin New Features, you have
a complete description of the user interface at Release 3.7.)

Darwin Reference, Release 3.0.1 (companion volume to Using Darwin). Introduces
data mining and Darwin; provides background and conceptual material on data
mining, Darwin datasets, the Darwin tools and models, and analyses.



Documentation CD

Darwin documentation is distributed on the documentation CD in PDF and HTML
formats. You can read or print the documentation directly from the CD.

To view the PDF files, you will need

« Adobe Acrobat Reader 3.0 or later, which you can download from
www. adobe. com

To view the HTML files, you will need
= Netscape 4.x or later, or

« Internet Explorer 4.x or later

Darwin Online Help

Darwin includes extensive online help that can be summoned from a list of contents
and from Help buttons or the F1 key on dialog windows. For correct display of
Darwin’s online help, you need Internet Explorer 4.x. If you do not have it, you can
download it from www. i cr osof t . com For details, see the installation guide.

Conventions

The following conventions are used in this manual:

Convention Meaning
boldface Darwin commands, menu names, menu items, names of dialogs and
screens.

Project > New File  Indicates the path for a command. The example shown means on the
Project menu, click the New File command.

code Data fields and values, special characters, etc., examples of files, data,
filenames, and pathnames.

italics Argument names and placeholders in command formats.

% user i nput In interactive examples, user input is shown in bold typewriter, and

syst em out put system output is shown in regular typewriter.
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1

Overview of Release 3.7

Note that Release 3.7 replaces Release 3.6. Release 3.5 and 3.6 replace the Release
3.0.2 client and the Release 3.0.1 server.

This manual describes the functionality introduced since Release 3.0.1. For each
new feature, it provides a general description of the functionality, followed by a
detailed description of how to use it. Together with Using Darwin and Darwin
Reference, both published at Release 3.0.1, you have a complete description of the
user interface at Release 3.7.

The new functionality is as follows:

= Two new dataset transformations, described in Chapter 2:

Rename

Computed Fields

= Graphical display of a tree model, described in Chapter 3:

Tree Display

«  Eight new wizards, accessible from the Options menu:

Text Import Wizard (Chapter 4)

Database Import Wizard (Chapter 5, updated for Release 3.7)
Database Export Wizard (Chapter 6, updated for Release 3.7)
Missing Values Wizard (Chapter 7)

Key Fields Wizard (Chapter 8)

Model Seeker (Chapter 9)
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— Model Compare Wizard (Chapter 10)
— Clustering Wizard (Chapter 11)
« Inaddition, this manual includes the following supplementary material:
— Adiscussion of different ways to deal with missing values (Chapter 12).
— Alist of files and datasets for practice (Chapter 13).
— Alist of keyboard shortcuts (accelerator keys) (Appendix A).

« Change in database access: Release 3.7 introduces an important change in
database access. All previous releases accessed databases using ODBC calls. At
Release 3.7, Darwin uses Oracle Call Interface (OCI) to connect to Oracle
databases. OCI provides improved performance and scalability through the
efficient use of system memory and network connectivity.

The library required for OCI is bundled with Darwin 3.7; it is installed when
Darwin is installed. For information about how to configure OCI, see Darwin
Installation and Administration.
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2

New Transforms

Darwin Release 3.7 provides two new dataset transformations, accessible by
clicking the Dataset menu’s Transform command or by clicking the Transform
Dataset icon

« Computed Field (Section 2.1)

« Rename (Section 2.2)

Note: As you know from earlier releases of Darwin, each
transformation creates a new dataset, which is not, by default,
saved. You can save it by clicking the Save check box that appears
on every transform dialog. The suggested name for the transformed
dataset then becomes editable, and you can change it if you like.
See Section 3.3.4 of Using Darwin and the current release notes to
learn which characters are permitted in the names of Darwin
objects.

2.1 Computed Field

The Computed Field transform provides the data preparation tools that are
necessary for most data mining operations. It allows mathematical or string
computations between fields in the dataset and creates an additional field to hold
the results.

As for all transforms, you first specify the name of the source dataset, click the name
of the transform you wish to perform, and then click Add. The dialog that appears
prompts you for information needed to perform the selected transform.
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Computed Field

The Computed Field dialog prompts you for the following input:

New field name: Enter a name for the new field (by default, the name
NewrField appears in the text box). The new field is the column that will contain
the results of the operation(s) defined by the expression in New field
expression. This new field may have all entries the same for each record (e.g.,
standard deviation), or it may have different values for each record (e.g., sine).

New field expression: Input for this text box is created from the text boxes,
operator buttons, and functions displayed below the text box. Be sure to specify
the elements in the correct order. See Notes, below, for other important tips.

— Field: Contains the names of all the dataset fields. Scroll the list to find the
name of the field you want to use in the expression. To move the field name
to the New field expression box, click the up-arrow to the right.

— String Constant: Select or enter a string that you wish to use in the
expression. If you enter a string directly, be sure to enclose it in double
quotation marks, e.g., "bl ue". To move the string constant to the New field
expression field box, click the up-arrow to the right.

— Numeric Constant: Enter a numeric value that you wish to use in the
expression. To move the numeric constant to the New field expression box,
click the up-arrow to the right.

— Punctuation Buttons: Click a punctuation button (comma, percent sign,
and open and close parentheses) to enter its symbol in the new field
expression.

— Operations and Functions: Select an operator or function to perform by
clicking the corresponding operator button (+, -, *, /) or by selecting a
function from the Function list. See Section 2.1.1, below, for a list of
supported functions.

If you make a mistake or change your mind about the expression you are
creating, position the cursor in the text box and make the necessary changes.

Notes:

Data Types: Not all functions can be applied to all fields; the field(s) must have
an appropriate data type. For example, you can apply mathematical and
statistical functions only to fields that are numbers, not strings.

Operator Precedence: The standard rules of operator precedence apply. It is
advisable to surround each expression with parentheses; otherwise, some of the
operators may not work as expected.
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Computed Field

« Blank Spaces in Data: Datasets must not contain any blank spaces other than
the blank space defined as the delimiter.

« Multiple Transforms: Remember that the output dataset of each transform
becomes the input dataset for the next transform, so that if you want to perform
a second operation on the same dataset that you used for the first operation,
you must specify that dataset in the Source Dataset box at the top.

If you want to save the dataset, click the Save check box. The text box containing
the default name for the output dataset then becomes editable, and you can change
it if you like.

When you are satisfied that the expression entered in New field expression will do
what you want, click Transform to have Darwin execute the expression and create
the new transformation dataset.

The new dataset is then listed in the Darwin Workspace under Datasets,
Transformed. Its name will be <f i e/ dname>[ cal cul at e] (unless you specified a
different name). Double-click the dataset name to display it so you can examine the
new field, which will be last column on the right.

The example below shows using Computed Field to create a dataset with a new
field that holds (for each record) a value that is 2 times the value infami l y_
i ncome_i ndi cat or.

=t Transform: demo =] B
Source Dataset: Idemg j Transform |
Transfomations: | Append a | [Compute a new field based

on an expression Add
Explode
f@ Merge =l (ElEte |
Camputed Field 1 |
Creates a new field with computed values from other fields: [ Save
Mew field name: INewFieId
MNew field exprezsion:
‘Family_income._indicator' = 2
Field Sting congtant Mumeric congtant
Ifamily_income_indicej — II j — “ IZI
+|'|x|-"|.|°/=|[|]|Function ’l
Sugaested Niamie: |demo[calculate]
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Computed Field

2.1.1 Functions

To specify one of the functions displayed on the Functions menu, select it from the
submenu. For example, click Function > Numeric > Floor. Syntax for each function
is displayed on the submenu.

For example, to round off the values in a field containing decimal values,
«  Specify the function you want to perform (Function > Numeric > Round)

« Specify afield that contains decimal values (scroll the drop-down list to find the
name of the field, then click the up-arrow to enter that field name in New field
expression).

= Then click the close parenthesis punctuation symbol to enter it in New field
expression.

« Click Transform.

The functions that you can use with Computed Field are as follows:

= Numeric: Numeric (mathematical) [ humeic I
functions for multiple fields (columns): Stafistical ~ »  Celling [field]
. String ¥ Found [field’]
floor, ceiling, found, r_nodulo, absol_ute value, o e P
In, log, log,, sine, cosine, square, difference of Comparisans »  Absolute Value [field])
squares, square root, power, and difference of Ln (fieid]
Log [field" log_base]
absolute values. Log 10 [field)
Sin [field']
Cas (field]
Square ['field]
Diiff Square [field_1', field_2
Square Hoot ['field")
Power [field, power]
Diff &bsolute Value (field_1', ‘field_2
« Statistical: Common statistical functions — ol
. . . Numenc
for multiple fields (columns): count, min, maX, — FEEESEEEN" o fied)
mean, product, standard deviation, and sum. For String > bin (field)
example, max creates a new field that R I
r A LComparizons ean ['field")
contains, for each record (row), the maximum = Product[field)
value of the specified field (column). The new piadke )

Sum [field)

field contains the same value for all records.
For example, "sum" results in a new field whose value for each record is the
sum of all values in the original field.
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Computed Field

= String: String manipulation functions: Numeric
contains, concatenate, and substring. These Statistical

»
3
String 3
»
L3

Contains ['field’, "abc")
Concatenate [field_1', 'field_2'
Substring (field'. begin, count]

functions provide the ability to select records e
(rows) and compute fields (columns) using Comparisans
string functions and to perform, for example,
concatenations of several field string values.

« Boolean: Boolean functions: AND, OR, NOT, Numeic >
and XOR. Statistical 3
String 3
4 AMD
LComparisons »  OR
NOT
®0R
=  Comparisons: X<Y, X<=Y, X>Y, X>=Y, X=Y, T
and X!=Y; for example,"age > 45 or blood Statistical >
pressure < 240", Sting ’
Boolean 3
Comparizons  » S
K="
Bt
K=Y
K="

Hl=Y

Numeric (Mathematical) Functions

floor
Largest integer smaller than the number; the floor of 3.12 is 3.

ceiling
Smallest integer greater than the number; the ceiling of 3.12 is 4.

round
round x to the nearest integer; round(x) = floor(x+0.5).

modulo
a modulo b is the remainder that you get when you divide a by b; for example, 16
modulo 3 is 1, because 16/3 is 5, with a remainder of 1.

absolute value
If x >= 0, absolute value of x is x; if x <0, absolute value of x is —x.

In
Natural logarithm of a number; In a is the power to which you must raise e (a
constant) to get a.
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Computed Field

log
Logarithm base 10 of the number; the power to which you must raise 10 to get the
number (log 100 = 2).

log,
Logarithm to base n of a number; the power to which you must raise n to get the
number (log, 8 = 3).

sine
The trigonometric function abbreviated sin (see diagram below).

cosine
The trigonometric function abbreviated cos (see diagram below).

(x.7) N

¥
¥
J sin oL = Wi
cas o = X

square
square of a = a*a.

difference of squares
diffsqu is the square of the difference; (a — b)**2..

square root
The number that multiplied by itself gives you a; the square root of 4 is 2.

power (X, y)
X raised to the y power (if y is an integer, this means x used as a factor y times);
power(2, 3) = 2*2*2 = 8.

difference of absolute values

abs(a) — abs(b); for example,
diff abs val (=10, 5) = abs(-10) — abs(5) = 10-5=5.
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Computed Field

Common Statistical Functions

count
count tabulates the number of nonzero values (in all records) for a given field; the
count field’s value (in every record) is that sum.

min
Smallest number: min(-5, 3) = -5.

max
Largest number; max(-5, 3) = 3.

product
The number or expression resulting from the multiplication of two or more
numbers or expressions.

standard deviation

A measure of variability; specifically, a measure of the dispersion of a frequency
distribution that is the square root of the arithmetic mean of the squares of the
deviation of each of the class frequencies from the arithmetic mean of the frequency
distribution.

sum
The result of adding numbers.

String Manipulation Functions

contains
Returns the boolean value 0 (false) or 1 (true); contains('f1’, "abc") is 1 if field f1
contains the string "abc", and 0 otherwise.

concatenate

The function concatenate(’f1’, ’f2’) creates a new record with the first field
concatenated to the first field, second to second, etc. You concatenate two strings by
appending the second to the first; for example, "abc" concatenated with "def" is the

string "abcdef". "abc" concatenated with itself is "abcabc".
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Rename

substring

Syntax for substring is (*field’,0,n), which results in a string consisting of the first n
characters in *field’. If *field’ contains a string with fewer than n characters, the
entire string is selected.

= the begin character must be 0, not 1

= the count character is the number of characters you want to search on. For
example, if the field marital-status may have the value married, and you enter

substring ("'marital-status’,0,4)

the substring will be expressed as marr

Boolean Functions

The list below shows what the boolean operators AND, OR, NOT, and XOR do. You
can apply these operators only to fields that take on boolean names.

O ANDO =0
1 AND1 =1
1 ANDO=0AND1 =0
OORO0O=0
1OR1=1
1ORO0O=00R1=1
0 XCR0O =0
1 XOR1 =0
1 XOR0=0XOR1-=1
NOT 1 =0
NOT 0 = 1

2.2 Rename

Rename creates a new dataset that contains new names for selected fields. It lets
you provide a new name for dataset variables so that on graphs, result tables, and
the like, you don’t have to use the (usually cryptic) name that is in the database. For
example, if the database name for a field is "Cust._ Mo_Usage_Param," you might
prefer, for display purposes, to rename it something like "CustomerMonths."

Remember that the name must consist of valid characters and must not contain
spaces or any of the "special” characters specified in Section 3.3.4 of Using Darwin.
Also, see the current release notes for any changes in the set of allowed characters.
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As for all transforms, you first specify the name of the source dataset, click the name
of the transform you wish to perform, and then click Add. The dialog prompts you
for information specific to the selected transform.

The Rename transform dialog displays a two-column window:
« Current field name: Displays the current field names.

« New field name: Enter the new field name for any field.

*i Transform: HH =]
Source Dataset: |HH j Transform |
Transformations: |R andomize a | [llows renaming of existing

Fiange dataset field names. Add
Feplace elEte |
Rename 1 |
Creates a new dataset with renamed fields. [ Save
Figld name:
Hew field name ;I
FAMLY INCOMET =
purchasing_power_indicator =
o I»
Clunaested danme: |HH[rename]

Only field names for which a new name is entered on the right will be changed. You
can rename several fields at a time.

Note: Remember that different fields in a dataset must have
different names. Darwin will not permit you to have two different
fields with the same name.

When you have finished providing new names for the fields you want to rename,
click Transform to have Darwin execute the transformation.

The new dataset is then listed under Datasets, Transformed, in the Workspace.
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Tree Display

Tree Display, on the View menu, provides a graphical representation of a decision
tree. It displays the structure of the tree, lets you collapse and expand nodes, and
provides basic information about each node, including the rule for the splitting
decision at that node. Here’s how it works:

« Click View > Tree Display.
The dialog that appears prompts you for the following information:

« Tree Model: Select the name of the tree model you wish to see displayed; the
default is the last tree created.

= You can preselect a tree by clicking its name in the Workspace before clicking
View > Tree Display. (Be sure that you are selecting a tree that is in your
current project; if it is not, change your current project to the one that contains
the tree you want to display.)

= Subtree: Indicate the number of the starting node for the display; the default is
node 0.

« Click OK. (You can also click Cancel to cancel the command, or Help, which
brings up online help.)

Darwin then displays the tree. A tree display is shown below.
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When you invoke Tree Display, a new menu item called Tree Display appears on
the menu bar, between Options and Window.

lay: treel subtre: U]

Analyzic  Optionz\ Tree Display Jwfindow  Help

e = a -V

The menu provides the following options:

« Top Down, which presents the tree branching from top to bottom, i.e., with the
root node at the top and splits branching down.

« Left Right, which presents the tree branching from left to right, i.e., with the
root node at the left and splits branching to the right.

«  Overview, which produces a second window that displays an overview of the
entire tree.
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« Collapse, which collapses a selected node. See Section 3.1, below, for more
information.

« Expand, which expands a selected node. See Section 3.1, below, for more
information.

« Full Rule, which displays the full rule. See Section 3.3, below, for more
information.

3.1 Expanding and Collapsing a Node

For categorical trees, like the one shown in the screen captures above and below,
each node has a small icon at the left. To expand the node and see the next split, or
to collapse a node that is already expanded, click this icon. You can also expand or
collapse a node using commands on the context menu (right-click on the node to
bring up the context menu).

For regression trees (trees whose target variable contains ordered values), the nodes
do not have a clickable icon for expanding and collapsing. To expand a node and
see the next split, or to collapse a node that is already expanded, use commands on
the context menu.

Nodes that have shadows are those that can be expanded.
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F = — Targets B (0.013363) =
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3.2 Node Properties

Double-clicking a node brings up a property sheet that displays the node’s statistics.
The statistics displayed depend upon whether the tree is a categorical tree or a
regression tree, i.e., whether the target variable is categorical or ordered.

Categorical Trees: The statistics displayed on the node
property sheet for a categorical tree are

node number

total number of records at this node (expressed both as
the actual number and as the fraction of records in the
dataset that the number represents)

Node Properties

MNode number: 16

Total records: B9 [0.088235
Targets B9 [0. 207207
Target value: 1

Misclassificatior 0
cosh:

target density (the number of records with the target value) and the fraction this

represents of records in the dataset with this value
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« target value

= misclassification cost

Regression Trees: The statistics displayed on the node

property sheet for a regression tree are Hodelliopertics
Mode number: 13

« hode number Totalrecords: 81 (0103581
Target value:  1.6EEET

= total number of records at this node (expressed both as Variance: 10716
the actual number and as the fraction of records in the : :
dataset that the number represents)

« target value

= variance

3.3 Full Rule

To display the full splitting rule for a node,
« selectanode
« right-click to bring up a context menu

= click Full Rule

Full Rule =
The full rule displayed here is for node 16 (node 16’s — ;I
property sheet is displayed on page 3-16); the full rule is mail_respander_prey notin {0 )2
this: household size of 1 or 2 has a probability of less sl i
than zero AND previously responded to mail q | _>l;|
solicitation AND has a purchasing power of more than
$51,700 AND does not have a bank card. These rules

predict a target value of 1 (see node property sheet
above), which is a "yes," i.e., the person is likely to subscribe to the magazine.

See Darwin Reference, Chapter 7, for more information on interpreting tree-splitting
rules.
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Text Import Wizard

To invoke the Text Import Wizard:
« Click Options > Text Import

The Text Import Wizard creates a Darwin dataset and a dataset descriptor file from
an imported text file.

(Earlier releases of Darwin included dar wi nDG a UNIX command that created a
Darwin descriptor file from a text file. With Darwin 3.7, dar wi nDGis deprecated;
use the Text Import Wizard instead. The Text Import Wizard automates the process
of creating a Darwin dataset and a descriptor file from an imported text file.)

The Wizard prompts you for the name of the file and provides default names for the
dataset and descriptor files. You then provide certain information concerning the
text file, such as the delimiter, field names, and the number of unique values a
categorical field may have.

Note: If you are supplying field names from a separate file, you
must create that file before you invoke the Wizard. See Section 4.6
for details.

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; Help,
which brings up online help; and, on some screens, Advanced, which lets you set
certain options.
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4.1 Text Import Wizard — Input Text File

The first dialog introduces the Wizard, describes what it does, and requests the
following information:

Input Text File: Name of the input file. This is the name of a text file in the
current project.

Descriptor file to create: Based on the name of the input text file, the Wizard
offers a name for the descriptor file that will be created. The name appears
without an extension; the extension is added when the Wizard creates the file.

Dataset to create: Based on the name of the input text file, the Wizard offers a
name for the new dataset that will be created. The name appears without an
extension; the extension is added when the Wizard creates the file.

Click Next to proceed. You can also click Finish to have the Wizard perform all
the remaining steps and return you to the Darwin client.

Text Import Wizard - Input Text File

The Test Import Wwizard creates datazets and/or descriptor files from test files.

Pleaze select an Input Test File.

Click Mext to continue. ou may also click Finish to have the “Wizard complete the
remaining steps for vou using the default settings.

Input Text File: I carshf tut j
Descriptor file to create: IcarsMV
D ataset to create: |carsMV

MNOTE: The ‘Wizard provides the name for the dezcriptor file and the dataszet,
and will add the appropriate file extensions when it creates the files.

< Back Mext > Firizh T Cancel Advanced Help
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4.2 Text Import Wizard — Input Parameters

In this step, you specify the parameters of the input file and examine a preview of
the text file. If it looks okay to import it as is, click Next to proceed. You can also
click Finish to have the Wizard complete the remaining steps.

If the input parameters require changes before importing the file, make the changes
here. You can change the delimiter, specify field names, and you can set a limit on
the number of values a categorical field may have.

« Input file field delimiter: If the delimiter (field separator) displayed is
incorrect, select the correct delimiter from the list.

« Field names: Indicate how field names are to be provided; there are four
options:

— Use default field names. The Wizard assigns default namesf 1,f2,...,fn,
where n is the number of distinct fields.

— Field names are in the first line of the text file.
— Specify an input file that contains the field names.

Note: This file must exist before you invoke the wizard; see Section 4.6 for
details.

— Enter the field names by hand.

«  Specify the upper limit on the number of unique values a categorical field may
have. If an integer field has fewer values than this number, it is considered
categorical; otherwise it is considered ordered.
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Click Next to continue. You can also click Finish to have the Wizard complete the
remaining steps and return you to the Darwin client.

Text Import Wizard - Input Parameters

Pleaze provide the import parameters. Uze the preview of the input test file [below] to help pou chooze
the correct parameters. Click Mest to continue.

Input file field delimiter: IEomma =, ﬂ
 Field Name:
Uze default field names [the ‘Wizard will azsign names 1. ... fn, where n iz the number of
distinct fields).
" Field names are in first line of text file.
= Fieldnames are i aninput fle: I j
i Enter the field names manually:
| [+
Add I Ereplaze [Elete | ﬂ
The highest number of unique values an integer =
field may have, to be considered categarical: I 15 x|
Preview of file carshdW. bt
#z890,1,13.2,5,177,102,68,37,26.5,11,2705,.0 i’
2335,1,18.0,5,195,115,71,38,30.0,15,3560,0
zzg0,1,16.9,5,180,102,57,37,25.0,14,3375,0
#535,1,21.1,6,193,106,70,37,31.0,17,3405,0
2545,1,21.1,4,186,109,69,39,27.0,12,3640,0 |
< Back Mext » Einizh Lancel Advanced I
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4.3 Text Import Wizard — Descriptor File

This dialog displays the descriptor file the Wizard has created for the input text file.
If you need to make changes to the descriptor file, click Edit and make the
corrections. When you are satisfied with the descriptor file, save it by clicking Save
As and giving it a name; then click Next to continue.

You can also click Finish to have the Wizard complete the remaining steps and
return you to the Darwin client.

Text Import Wizard - Descriptor File

The Text Import Wizard has analyzed the input file and generated a corresponding descriptor file. This
descriptor file will be uzed to create the datazet.

If you need to make comections to the descriptor file, click Edit and make the neceszary changes.
‘Wwhen you are satisfied with the descriptor file, click Mext to continue.

Descriptor file:

CARWIN (tm) DATASET DESCRIPTOR (Thinking Machines Corporation) j

93 records

12 fields
fl o int
fZ o int
£32 o float
f4 c int LI
Save fs... Edt |
Input file statistics:
92 records processed ﬂ
Field Type Form Nulls %MNulls UniVals Max Min Me:
£l int o u} u} B0+ 37EE 1320 231
£z int =) a a b4 1 o 0.¢
£3 float o o o k=] 27 9.z 1. ¥
< | »
< Back | Mewt = Einish Cancel Chdvanced Help I
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4.4 Advanced Options

Each screen has an Advanced button, which takes you to a dialog on which you can
specify the following:

« The number of records to be used to create the descriptor file
« How you want the generated dataset saved:

- tofile

— inmemory

— don’tsaveit
« How you want the field names saved:

- tofile

— inmemory (not an option for field name files)

— don’t save them

= Whether you want statistical analysis and field information displayed.

. Advanced Options

— Creation of D ataset

Enter number of records to be used to create descriptor file: 10000 :II

— Save Generated Dataset Save Field Names

* Tofile on disk " Tofile on disk
€ Inmemory £+ Mat at al
" Mat at all

— Display Statistic:

[v Dizplay statistical analysis and figld information

LCancel Help

4.5 Text Import Wizard - Finished

The last screen announces that the Wizard has completed its task, says that "the
following descriptor file and dataset were created," and displays the names of the
newly created files.
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Click Finish to update the Darwin Workspace and return to the Darwin client. The

names of the newly created files appear with the other datasets and descriptor files
for this project.

4.6 Supplying Field Names from a File

On the Input Parameters dialog, one of the ways to supply field names is to

provide the name of an input file that contains the field names. The input file is a
Notes file, with a . nt s extension.

Here’s how to create a Notes file containing the field names:

On the Darwin main window, click Project > New File

The File Handler dialog appears. Click Darwin File, and the list of Darwin files
becomes available.

From the list of Darwin files, click Notes, and then click OK. An empty Notes
file appears.

Enter the field names, one to a line. The finished file should contain nothing but
a list of the field names, one to a line, as in the example below.

& Notes [File] Project: cars = O

INotes Type: IFiIe

figld1
figld2
field3
fieldd
fieldS
fields
field?
field®
figld3
figld10
field11
field12
figldlast

Click Project > Save. A Save As dialog appears and offers a default name for
the file, which you can accept or change. The default name includes a. nt s
extension. (The file will work properly even without the . nt s extension.)

Click Yes to save the file.
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Database Import Wizard

To invoke the Database Import Wizard:
« Click Options > Database Import

The Database Import Wizard creates a Darwin dataset from an Oracle database
table. The Wizard takes care of connecting to and disconnecting from the database.

Note: For the Database Import Wizard to work, your Oracle
database must be appropriately configured, and there must be an
appropriate. dar wi ndb. or a in your home directory on UNIX. See
your system administrator if you have any questions.

The Wizard performs the following functions:

« lets you select and log in to the database containing the table to be imported
(Section 5.2.1)

« lets you select the table to import (Section 5.2.2)
« lets you select the fields to import (Section 5.2.3)

= converts the selected table to a Darwin dataset and closes the connection to the
database (Sections 5.1 and 5.2.4)

Note: You can only import tables that exist in the database. You
cannot create or modify a database table with the Wizard.

You can cancel the import operation whenever the cancel button is available.

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
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Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; and Help,
which brings up online help.

5.1 Converting Oracle Tables to Darwin Datasets

Converting an Oracle table to a Darwin dataset requires translating Oracle data
types to Darwin data types and setting the form of each field in the dataset.

Oracle data types and Darwin data types are not identical. Numeric data types have
different ranges; Oracle and Darwin support different notions of infinity. Oracle
does not support the range of string types that Darwin does. Several Oracle data
types do not have equivalents in Darwin. Section 5.1.1 lists the unsupported data
types; Section 5.1.2 describes how the Wizard converts supported data types.

Fields in Oracle tables do not have a form (categorical or ordered). The Wizard
assigns the form of the dataset fields, as described in Section 5.1.3.

5.1.1 Unsupported Oracle Data Types

The Wizard does not import the following Oracle 8 data types: RAW, LONG RAW,
NVARCHAR2, NCHAR, ROWID, object type, VARRAY, Nested Table, REF, CLOB,
NCLOB, BLOB, BFILE, and UROWID.

The Select Fields list contains all fields that you can import (this is, all fields that
have supported data types).

5.1.2 Converting Supported Oracle Data Types

Oracle and Darwin do not support the same data types; for example, Darwin does
not support date fields. Even when Darwin and Oracle support the same data type,
they may not both support the same range of values. You cannot import fields into a
Darwin dataset that have a data type that is not fully supported by Darwin.

Table 5-1 summarizes how the Database Import Wizard imports Oracle 8 data types
into Darwin.

Table 5—-1 Darwin Support for Oracle 8 Data Types

Oracle 8 Data Type Resulting Darwin Data Type
NUMBER(p,s), all p, s>0 or s=-127 doubl e

NUMBER(p,s), p=0, -84<=s<=0 doubl e

NUMBER(p,0), 0<p<=4 int
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Table 5—-1 Darwin Support for Oracle 8 Data Types

Oracle 8 Data Type Resulting Darwin Data Type
NUMBER(p,0), 4<p<=9 int

NUMBER(p,0), 9<p<=18 lint

NUMBER(p,0), p>18 doubl e

VARCHARZ2(n), n=1 string

VARCHARZ2(n), n>1 string

LONG string

DATE lint, encoded as YYYYM\VDDHHMES
CHAR(n), n=1 string

CHAR(n), n>1 string

5.1.3 Setting the Form of Imported Fields

The Database Import Wizard automatically sets the form of fields as follows:

« For numeric items (such as those of type NUMBER in the Oracle table), the
form is set to ordered unless the field contains 15 or fewer distinct values.

« If the number of distinct values in a numeric field is less than or equal to 15, the
form is set to categorical.

« Forcharacter items (such as those of type VARCHAR2 or CHAR in the Oracle
table), the form is set to categorical.

Before you use the dataset in Darwin, check that the assignment of form is correct. It
is important that the target variable have the correct form. If the form of the target is
not correct, it is impossible to build accurate models. Indeed, any field with
incorrect form may influence the accuracy of the model.

If you need to change the form of a field, use the Set Form dataset transformation.

5.2 Using the Database Import Wizard
Follow these steps to import an Oracle table to a Darwin dataset:
1. Select and log in to the database that contains the table.

2. Select the table to import.
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3. Specify a name for the dataset; select the fields to include in the dataset;
perform the import.

4. Finish the operation.

You can cancel the import operation at any step.

5.2.1 Database Import Wizard — Select Database

The first dialog describes what the Database Import Wizard does, and displays a
list of available Oracle databases. Select a database by clicking its name, and then
click Next.

A Database Login dialog appears, and prompts you for your database login name
and password. Enter your login and password, and then click OK or press
RETURN. (If you’re not sure what login and password to use, see your database
administrator).

5.2.2 Database Import Wizard — Select Database Table

The Select Database Table dialog displays the a list of the tables available in the
database you selected. If you click on a table name, you can view the fields and
properties of the table.

The Only show tables I own checkbox at the bottom of the displays controls which
tables are displayed; the box is checked by default.

Select a database table by clicking its name, and then click Next.

5.2.3 Database Import Wizard — Select Fields

The Select Fields dialog confirms your database table selection, offers a name for
the dataset, and lets you select fields to be included in the dataset:

« Dataset Name: The Wizard offers a default name for the new dataset; you can
accept or change the name, as you like.

« Dropped Fields: This box will contain fields you want to exclude from the new
dataset.

« Included Fields: This list initially includes all the fields in the database table
that you can import, that is, all fields with supported data types. Text at the top
of the screen tells you if fields were eliminated. If all fields were eliminated, a
message is displayed; when you click OK to dismiss the message, you are
returned to the list of tables. To move a field from the list of included fields to
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the list of dropped fields, click its name and then click the left arrow. To move
all fields, click the double arrow.

You can move a field up or down in the list by using the up and down arrows at
the top and bottom of the right side of the list.

Click Next to proceed; the Wizard then creates the new dataset.

5.2.4 Database Import Wizard — Finished
The Wizard reports on the progress of the command while the import takes place.
The last dialog displays the new dataset that the Wizard has created.

Click Finish to save the dataset, close the connection to the database, update the
Darwin Workspace, and return to the Darwin client.
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Database Export Wizard

To invoke the Database Export Wizard:
« Click Options > Database Export

The Database Export Wizard lets you export a Darwin dataset or result table to a
table in an Oracle database.

Since Oracle and Darwin do not support the same data types, the Wizard translates
Darwin data types to Oracle data types, as described in Section 6.1.

The Wizard performs the following functions;

« displays the list of datasets or result tables in the current active project so that
you can select one

« lets you select a database and connects you to the database

« lets you specify how to create the target table (write to new table, replace or
append to existing table, or update existing table)

« lets you select particular fields to export, or, for table updates, lets you specify
key fields and update fields

« if you are exporting numeric items, lets you specify constraints
= writes the selected dataset or result table to a table in the database
= closes the connection to the database and returns you to the Darwin client

You can cancel the export operation at any time. If the operation is cancelled after it
is underway, the cancel may take a long time to complete because Oracle has to
restore the database to a consistent state.
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Note: For the Database Export Wizard to work, your Oracle
database must be appropriately configured, and there must be an
appropriate . darwi ndb. or a in your home directory on UNIX.
See your system administrator if you have any questions.

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; and Help,
which brings up online help.

6.1 Exporting Darwin Data Types

Darwin datasets and Oracle tables have different size limitations and data types.
Because of these differences, a Darwin dataset and the corresponding exported table
are not identical.

6.1.1 Data Type Differences

Darwin and Oracle do not support the same data types. For example, Darwin
supports an integer data type; Oracle does not support an integer type. For a
Darwin dataset field that is of type i nt , the corresponding field in the exported
Oracle table will be of type NUMBER.

Each field in a Darwin dataset has a form (ordered or categorical); there is no
corresponding field property in an Oracle table.

The Database Export Wizard can export the following Darwin data types to an
Oracle table: string, short, int, lint, float, and double. Table 6-1 summarizes how
the Wizard translates Darwin data types to Oracle data types.

Table 6—1 Translation of Supported Darwin Data Types

Darwin Data Type Resulting Oracle Data Type
string (n characters, n=l) VARCHAR2(1)
string (n characters, n>l) VARCHAR2(n)

short int NUMBER(5,0)
int (signed or unsigned) NUMBER(10,0)
l'int NUMBER(19,0)
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Table 6—1 Translation of Supported Darwin Data Types

Darwin Data Type Resulting Oracle Data Type
fl oat NUMBER
doubl e f1 oat NUMBER

6.1.2 Converting Result Tables

The Database Export Wizard exports all fields in a result table as character strings,
even if they appear to be numeric.

6.1.3 Limit on Number of Fields

Oracle 8.x supports a maximum of 1000 fields. You cannot export a Darwin dataset
with more than 1000 fields to an Oracle 8 database. You can work around this
limitation by dividing the Darwin dataset into subsets of 1000 fields and exporting
each subset to a separate table; the tables will be most useful if each table includes
all key fields.

6.2 Database Export Wizard — Select Data

This first dialog tells what the Wizard does and displays a list of datasets in the
current active project (the default) or a list of result tables in the current active
project.

To see a list of result tables, click the option button next to Result table.
You can export only one dataset or result table at a time.

To select the dataset or result table to export, click its name and then click Next.

6.3 Database Export Wizard — Select Database

The Select Database dialog displays a list of Available Databases to which you can
export the selected dataset or result table. Only Oracle databases referenced in the
. dar wi ndb. or a file in your UNIX home directory are displayed.

Select the database by clicking its name; then click Next.

The Database Login dialog appears. Enter your login name and password for the
database, and then click OK.
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6.4 Database Export Wizard — Select Database Table

You can write the selected dataset or result table to a new table (the default), replace
an existing table, append to an existing table, or update an existing table.

6.4.1 Write to a New Table

To write to a new table, specify the name of the new table.

Click Next. The Wizard displays the Select Fields dialog described in Section 6.5.

6.4.2 Select Tables to Display

If you are not writing the dataset to a new table, a list of tables is displayed. The
checkbox below the list of tables lets you view either

« All tables owned by the login name that you used when you connected to the
database (the default)

= All tables in the database that you have permission to view. (Tables that you
don’t have permission to view do not appear in the list.)

To change from one of these lists to another, click the check box.

6.4.3 Replace or Append to an Existing Table

To replace an existing table or to append to an existing table, click the appropriate
option button, and click the name of the table to overwrite or append to.

Click Next. The Wizard displays the Select Fields dialog described in Section 6.5.

Note: Darwin does no processing to the dataset or result table
other than exporting it. An append operation will succeed only
when the data and the target table are compatible; the data being
exported and the existing table must consist of identically named
fields with equivalent data types.

6.4.4 Update an Existing Table

To update an existing table, click the appropriate option button, and then click the
name of the table in the list.

Click Next. The Wizard displays the Select Update Fields dialog.

6-4 Darwin 3.7 New Features



Set Numeric Handling

6.4.4.1 Select Update Fields

When you are updating an existing table, you must specify one or more key fields
that identify the records to update; you must also specify the field(s) to update.

Notes: You must specify a key field that uniquely identifies the
records to update. If the key is not unique or if it is not indexed, the
export will fail.

We strongly recommend that you create an index on the key
columns. (Consult your database administrator.)

If the table does not contain a primary key, you can create an Oracle
sequence and use that as the key field. (Consult your database
administrator.)

Specify at least one key field and at least one updated field by clicking the field
name(s) and the appropriate arrow.

Click Next.

If you are exporting at least one field that contains numeric values, the Wizard
displays the Set Numeric Handling dialog, described in Section 6.6.

6.5 Database Export Wizard — Select Fields

You can export all fields or just specific fields of the dataset or result table. The
default is to export all fields. Move the fields that you do not wish to export from
the Selected fields list to the Available fields list using the arrow buttons between
the fields. To move all fields, use the appropriate double arrow; to move one field,
click it and use the appropriate single arrow. When you are finished selecting the
fields to export, click Next.

If you are exporting at least one field that contains numeric values, the Wizard
displays the Set Numeric Handling dialog, described in Section 6.6.

6.6 Set Numeric Handling

Darwin datasets support a larger range of numbers than Oracle databases do. The
Set Numeric Handling dialog permits you to specify how to handle floating-point
and integer values that Oracle databases do not support.
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Note that you do not set numeric handling when you export a Darwin result table,
because all fields in result tables are exported as strings.

You can select one of the following ways to handle out-of-range values:
« Constrain the value to the database limit (the default)

« Skip (do not export) any row containing an out-of-range value

« Cancel the export

After you make a selection, click Finish to perform the export.

6.7 Finish the Export

The Wizard performs the export and displays progress during the export operation.

If there are problems with the export, the Wizard displays a message describing the
problem.

If the export succeeds, the message “Data export completed successfully” is
displayed. Click Close. The Wizard disconnects you from the database and returns
you to Darwin.
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Missing Values Wizard

To invoke the Missing Values Wizard:
« Click Options > Missing Values

The Missing Values Wizard finds all instances of missing values and gives you
several options for treating them. Treatment options are categorized as record-wise
or field-wise, depending on whether the focus of the treatment is a record or a field.
The outcome of the process is a new dataset; the original dataset is not changed.

Note that a field value is considered missing if the field value is <nul | >, that is, if
there is no value in the field at all. Darwin does not permit you specify that some

value other than <nul | > indicates a missing value. For general information about
missing values and some tips on different ways to deal with them, see Chapter 12.

Record-wise treatment has to do with dropping a record. Record-wise treatment
locates all instances of missing values and lets you specify the rules that determine
whether to drop a particular record that has missing values. For example, you can
specify that a record is to be dropped if it is blank in every field, or if it is blank in
specified fields, or if it is blank in either of certain specified fields. The record-wise
treatment produces a new dataset plus a report showing the number of input
records and the number of output records.

Field-wise treatment has to do with replacing missing values. Field-wise treatment
locates all instances of missing values and lets you substitute various values
(maximum, minimum, mean, or a user-specified value) for the missing value. You
can also specify a default treatment for all fields of a particular type, e.g., all
categorical numeric fields, all categorical string fields, and all ordered fields. The
default treatment is no treatment, i.e., leave the field value <nul | >. The field-wise
treatment produces a new dataset plus a report showing which fields were treated
and by which option.
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Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; Help,
which brings up online help; and, on some screens, Advanced, which lets you set
certain options.

7.1 Missing Values Wizard — Specify Dataset

The first step is to specify the dataset whose missing values you want to treat. By
default, the dataset specified in the Input Dataset box on the dialog is taken from
your current project. You can preselect a specific dataset by clicking its name in the
Darwin Workspace before starting the wizard.

The New Dataset name and New Report hame boxes contain suggested names for
the output. You can accept the suggested names or change them, as you wish.

Missing Values Wizard - Specify Dataset

Select the dataset vou wish bo process and then press MNext.

The Darwin Server will provide some initial statistical information For this dataset,
Depending on the dataset, this may take a little while,

Inpuk Dabaset: Icarsds j

Mew Dataset narne: IcarsdsMSVAL

Mew Report name: IcarsdsMSVAL

< Back | Mest > | Firsty | LCancel | Help | Advanced I

Click Next to proceed. A dialog announces that statistical analysis will be
performed on your dataset, and gives you an estimate of how long this will take.
Click Yes to proceed (or No to return to the first dialog).
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Mizzing Values Wizard - Perform Summarize

Statistical analpsis will now be performed on your dataset.
CARS : 93 records. Estimated run time: 1.51 seconds.

Do wou want to proceed?

Mo [Earee]

| Ready

If you click Yes, the Wizard performs the analysis (Summarize). When the analysis
is complete, the Select Treatment dialog appears.

7.1.1 Missing Values Wizard — Advanced Options

An Advanced Options command button appears on several of the dialogs. Clicking
this button brings up a dialog that lets you specify whether and how you want
results saved. Options are as follows;
« Save Generated Dataset

— Tofile on disk

— Inmemory

— Notatall

« Save Report File
— Tofile on disk
— Notatall

Advanced Options

~ Save Generated Dataset

& Tofile on disk

© In memarny
' Mot at all

— Save Report File
&+ Tofile on disk
' Mot &t all

LCancel | Help |
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7.2 Missing Values Wizard — Select Treatment

The Select Treatment dialog lets you select record-wise or field-wise treatment.
Click Record-wise or Field-wise to bring up a dialog on which you specify the
details of the treatment. You’ll then return to this dialog to either select another
treatment or to click Next to have the Wizard perform the treatment(s) you have
specified.

Miszing Yalues Wizard - Select Treatment

‘fou can perform record-wise and field-wise missing values breatment, When you
are finished specifying rules and substitutions, click Mext to continue,

Specify cases (rules) for dropping records containing figlds

e that have missing values.

Specify how ko treat specific fields that hawe missing values;
For example, specify a walue to substitute For the missing one.

i

Field-wise

< Back LCancel Help Advanced

7.2.1 Record-wise Treatment

Clicking Record-wise brings up the Record-wise Treatment dialog, where you
specify the rules for dropping records with missing values.

Record-wise Treatment Rules

| Field1 | Field2 | Field3 | Field4 -

| o[ ]

Remove Rule | Edit Rule LCloze Help |
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To specify a rule, click Define Rule. The Edit Record-wise Selection dialog
appears, displaying the fields (in alphabetical order) and, for each field, the
percentage of missing values. For example, in the screen capture below, two fields
have missing values.

Edit Record-wize Selection

— Record-wise Selection

' Auyvailable Field | % Miszing + | l Selected Field I 7z Missing + |

2 |fuel_tank_capacity 0 3 |
2 |length 0
4 |luggage_capacity 11.83
5 |manual_trans 1] < |
B |passenger_capacity 0
7 |rear_seat_room 215

- > |
g |revs per_mile 0
9 |uturn_space 0
10| weight 0 I |
11 |wheelbasze 1]
12 |width i

B B

LCancel | Help |

To specify the rule that a record with missing values in a particular field will be
dropped, click the field’s name and then click the arrow to move it to the Selected
Field list.

Specifying two or more fields in a rule means that the Wizard is to drop records that
have missing values in both selected fields. To specify that the Wizard drop a record
if it has missing values in one field or another field, define two rules, one for each
field.
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Edit Record-wize Selection

Record-wise Selection

Auvailable Field % Missing Selected Field % Missing
1 |domestic 0
2 |fuel_tank_capacity 1] real_seat_room
3 |length 1}

T
B | passenger_capacity 0 <
B |revs per_mile 1]
7 |uturn_zpace 1] .
g2 |weight 1]
9 |wheelbase 1]
10 |width 1} <%
] |
aK | Cancel | Help |

When you have finished specifying the rules for record-wise treatment, click OK.
The Record-wise Treatment dialog appears, displaying the rule(s) you have
specified. Here we have specified one rule, which the Wizard calls Case 1.

Record-wise Treatment

Record-wise Treatment Rules

-

| [

i Define Rule |  Remove Rule | Edit Rule LCloze Help |
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Click Close to return to the Select Treatment dialog.

Miszing Yalues Wizard - Select Treatment

‘fou can perform record-wise and Field-wise missing walues treatment. When you
are finished specifying rules and substitutions, dick Mext to continue,
E—— | Specify cases (_rules) for dropping records containing Fields
that have missing walues.
X . Specify how to breat specific fields that have missing values;
Field-wise - - 24

for example, specify a value to substitute For the missing one.

< Back Eirrsty | LCancel | Help | Advanced |

On the Select Treatment dialog, you can either click Field-wise to specify field-wise
missing values treatment(s) (see Section 7.2.2) or, if there are no field-wise
treatments you want to specify, and you have finished specifying treatments, click
Next to have the Wizard perform the treatment(s) you have specified (see

Section 7.3).

7.2.2 Field-wise Treatment

Field-wise treatment lets you treat missing values by field. Treatment consists of
replacing a missing value with another value, a value that you specify. Clicking
Field-wise on the Select Treatment dialog brings up the Field-wise Treatment
dialog.

You can specify treatments by field type and by field, i.e., you can establish default
treatments for field values of a particular type, and you can specify individual
treatments field by field.

At the top of the dialog, in the Field-wise Treatment Defaults box, are three edit
boxes in which you specify the default treatment for three field types:

« For categorical numeric fields, options for the default treatment are Average,
Minimum, Maximum, Plurality, and None (default).

« For categorical string fields, options for the default treatment are Plurality and
None (default).

« Forordered fields, options for the default treatment are Average, Minimum,
Maximum, and None (default).
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Below this is a table that displays all the fields in the input dataset, along with some
information about each field. Field(s) with missing values are at the top of the list;
the percentage of missing values is shown in the third column.

The fourth column, Treatment Type, displays the treatment for each field. Note that
the treatment entered for each is Default, which refers to the default treatment
settings specified for the three field types in the Field-wise Treatment Defaults
boxes at the top.

The default treatment for all three types is, by default, None, which means no
treatment. Thus, when the Treatment Type for a particular field is Default and the
Default Treatment for the field’s type is None, nothing is done to the field, i.e., its
contents remain the same (<nul | >) as in the original dataset.

You can change the entries in the Treatment Type column so that they do not refer
to the default settings for field type. Double-clicking an entry produces a list of
options from which you can choose the replacement value for that field (the options
available depend on the field type):

« Average: A missing value will be replaced by the average value for the field.

«  Minimum: A missing value will be replaced by the minimum value for the
field.

« Maximum: A missing value will be replaced by the maximum value for the
field.

« User Value: A missing value will be replaced by a value you enter in the next
column, Treatment Value. (If you forget to enter a value in the Treatment Value
column, the Wizard will remind you.)

« None: A missing value will not be replaced (it will remain <nul | >).

The screen capture below shows Average as the treatment type selected for one of
the fields, r ear _seat _room For the second field, | uggage_capaci ty, the entry
remains Default; however, the default for this field type (ordered) has been
changed to Minimum. When the treatment is performed, the average value for the
field will replace a missing value in the first field, and the minimum value for the
field will replace a missing value in the second field.
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Field-wise Treatment

- Field-wise Treatment D efaults

Default for Categonical Mumeric Fields: INone 'l
Default far Categorical String Figlds: INone hd l
Default for Ordered Fields: IMinimum = l
Mame # Mizzing | Treatment Type | Treatment Yalue Farm Data Type Mull Coli
1 |rear_seat_room 215 Average - Ordered Float
2 |uggage_capacity 11.83 Drefault Ordered Integer
3 |revs_per_mile 0 Default Ordered Integer
4 |manual_trang 0 Default Categorical Integer
5 |fuel_tank_capacity 1] Drefault Ordered Float
E_|passenger_capacity 0 Default Categorical Integer
7 |length 0 Default Ordered Integer
2 |wheelbaze u] Default Ordered Integer
9 |width 0 Default Ordered Integer
10 |uturn_space 0 Default Ordered Integer
11 |weight u] Default Ordered Integer |
12 |domestic 0 Default Categorical Integer -
1 | b
Field Details | oK Corcel | Hep |
Field Details

To see details of a selected field, click Field Details. The content of the next dialog
depends on whether the field contains ordered or categorical values:

« If the selected field contains ordered values, the dialog announces that binning
will now be performed for the selected field, and gives you an estimate of the
run time.

« If the selected field contains categorical values, the dialog announces that a
histogram will be produced for the selected field, and gives you an estimate of
the run time. (A maximum of 200 bins are created for a categorical value. This
prevents server error if there are thousands of values.)

To proceed, click Yes.

The Wizard then displays details about the field. For categorical fields, the
information includes the frequency and percentage of each value. For ordered
fields, the information includes the number of bins, the starting and ending value
for each bin, the frequency in each bin, and the percentage of the total for each bin.

Missing Values Wizard 7-9



Missing Values Wizard — Select Treatment

The screen capture below shows field details for an ordered field, r ear _seat _
room

Ordered Field Details

— Ordered Bir
Attribute: [rear_seat_room
Mumberof Bins: [~ 11
Froml ToI Countl % of Totg ~ |
MULLs 2 215
18 19.8 1 1.08
198 216 1 1.08
216 234 2 215
234 252 12 129
282 27 18 1935
27 288 27 2903
288 306 18 1935
306 324 7 703 —
324 4.2 2 215 1,

Total Count |93

Click Close to return to the Field-wise Treatment dialog. There you can select
another field and click Field Details to view details of that field.

When you are finished examining the details of individual fields, you can (on the
Field-wise Treatment dialog) click OK to return to the Select Treatment dialog.

On the Select Treatment dialog, you can select Field-wise or Record-wise to specify
additional missing values treatments, or, if you have finished specifying treatments,
click Next to proceed and have the Wizard perform the missing values treatments
you have specified.
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Missing Values Wizard - Finished

7.3 Missing Values Wizard - Perform Treatments

The Perform Treatments dialog announces that the selected missing values

treatments will now be performed, and gives you an estimate of the run time. Click
Yes to proceed.

Mizzing Values Wizard - Perform Treatments

Mizzing Yalues treatment will now be performed on vour dataset,

carsds : 93 records. Estimated run time: 1.13 minutes.

Do you want ko procesed?

No | Eamize] |

| Ready

The dialog displays a progress bar; with details displayed in the status bar at the
bottom.

Note that if you have specified both record- and field-wise treatments, record-wise
treatments are performed first.

7.4 Missing Values Wizard - Finished

When the Wizard has finished performing the specified missing values treatments,
the Finished dialog announces this, and displays the name of the output dataset
and report file. The Wizard also gives you the option of viewing and saving a local
copy of the report that summarizes the results of the treatment.

The missing value treatment has been performed.
Dataset Created: carsdsM3vAL
Report File Created: carsdsMavaL

IF vou wish to view and save a local copy of the report showing the number of cases
dropped and the Figlds that were treated then press Yiew Report. Otherwise wou can

press Finish,
Yieww Repork |

[Ents Finish LCancel | Help | Advanced
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g ¥alue Treatment -

ew Report

To view this report, click View Report.

Mizsing Value Treatment; Settings and Associated Results

Input dataset: carsds
Record count: 33

Output dataszet: carsdsMSVAL
Pun date: Z/5/3% 5:3Z2:44 PM
Rowllise Selections:

Case 1
Field Name

luggage_capacity
rear_seat_room

FieldWise Selections:

Save Report Local |

Missing Values Wizard Beport

-

g ¥alue Treatment

iew Report

Mizzing Yalue Treatment: Settings and Associated Results

Default Treatment Settings

Field Tvype
Categorical fString:
Categorical /fMumeric:
Ordered:

Field Name

rews_per_mile
maraal_ trans

fuel tamk capacity
passenger capacity
length

wheelbase

width

uturn space
rear_seat_room

Save Report Local |

Treatment
None
None
Minimuam

Treatment

Minimam
Hone

Minimam
Hone

Minimuam
Minimuam
Minimam
Minimam
Average

Treatment Walue
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Missing Yalue Treatment - Yiew Report

Mizzing Yalue Treatment: Settings and Aszociated Results

Field Name Treatment Treatment Valus ;I
revs_per_mile Minimuam
manual trans None
fuel tank capacity Minimum
passenger_capacity Hone
length Minimuam
wheelbase Minimum
wideh Minimuam
uturn_space Minimum
rear_seat_room Awverage
luggage _capacity Minimum
weight Minimuam
domestic None
Final Results:
Rows Deleted: Z
Mew Nuwmber 0f Rows: 291
-

Save Report Local | s | Help

Click OK to return to the Finished dialog.

On the Finished dialog, click Finish to update the Darwin Workspace and return to
the Darwin client. When you click Finish, a dialog announces that the treated
dataset will now be saved to disk, and gives an estimate of how long this will take.
Click Yes to proceed.

The new dataset is listed in the Workspace under Datasets, Transformed, with
MBVAL appended to its name. If you have run the Missing Values Wizard on this
dataset more than once, there will be a number following MSVAL
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Key Fields Wizard

To invoke the Key Fields Wizard:
« Click Options > Key Fields

The Key Fields Wizard identifies the dataset fields that are likely to be most
important in a model’s performance, then creates a new dataset that contains only
those fields.

The Wizard accomplishes this by using a user-specified dataset to build C&RT
models iteratively, identifying the important fields. At the next iteration, it removes
those fields, and builds a new model with the remaining fields. The Wizard repeats
this process until the remaining fields are equally important or unimportant. This
process uncovers fields whose importance is masked by fields with greater
importance. For example, age may be important, but if income is more important,
age’s importance may be hidden until income is removed.

When this process is complete, the Wizard displays a list of all fields in the dataset,
showing for each a value representing its relative importance and a
recommendation to keep or drop the field when creating the new dataset. You can
override a recommendation to drop or keep any field.

You can expect that a model built with the new dataset will give you faster and
more accurate predictions.

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; Help,
which brings up online help; and, on some screens, Advanced, which lets you set
certain options.
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Key Fields Wizard — Dataset Settings

8.1 Key Fields Wizard — Dataset Settings

The first screen introduces the Wizard, tells you what it does, and prompts you for
the following information:

Dataset: Specify the dataset whose fields you want the Wizard to process.

Randomizing: Click the check box to have the Wizard randomize the dataset
before splitting.

Equal Split: Clicking this option means the input dataset will be divided into
two equal parts, to be used as the Train and Test datasets. The screen capture
below shows this option selected.

Specify Split: Clicking this option lets you indicate the proportions to be used
as the Train and Test datasets. The next screen capture shows this option
selected.

K.ep Fields Wizard - Dataszet Settings

The Key Fields \Wizard proceszes a dataset to determine the fields that are most important to a model's
perfarmance, and then creates a new dataset consisting of only thoze fields.

Select a datazet whose fields you want the Wizard to process, and specify the way you wart the dataset
plit for training and testing. Select the tanget field [the 'Wizard will display its type in the box ta the right].
Wwihen you are ready, click Mest to continue.

Datazet Settings:

% Equal Split "~ Specify Split
Dataset |demods ﬂ
Fields Target Field Field Type
23 magazine_subscriber ﬂ |Categorical
Mest » LCancel Help
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« Number of Fields: This is a read-only box that displays the number of fields in
the dataset.

« Target Field: Specify the target field.

« Field type: This is a read-only box that displays the target field’s type
(categorical or ordered), once you specify the target field.

The screen capture below shows the dialog with the Specify Split option selected.
Use the slider bar to indicate the proportions to be used for the Train and Test
datasets.

—Datazet Setting
" Equal Split i+ Specity Split
Dataset Randamize the datasets
dermads j befare spliting.
I3 ta 50% to | 1003
| Train: | Test: |
Fields Target Fisld Field Type
I 23 Imagazine_subscriber j IEategoricaI

When you have supplied the required information, click Next to proceed.

8.2 Key Fields Wizard — Determine Importance

In this step, the Wizard performs several iterations with the specified dataset — as
many iterations as are necessary to determine which fields are important, how
important they are, and to get to the point where the remaining fields are equally
important or unimportant. Depending on the dataset, this process can take a little
while.

The screen capture below shows what this dialog looks like before the process has
started. The table in the middle lists all fields in the dataset; each has a starting
importance value of 0.00, and no field is yet recommended to keep.

Key Fields Wizard 8-3



Key Fields Wizard — Determine Importance

To the right are several bits of useful information:

The method used for calculating importance; the default is Gini. The alternative
is Cost.

The minimum importance value for keeping a field. The default value is 0.50;
you can adjust this value downward or upward, to keep or drop more fields.

The total number of fields in the dataset.
The number of fields the Wizard recommends to keep.
The number of Wizard recommendations you have elected to override.

The total number of fields to keep in creating the new dataset.

If you want to save the importance calculations to a file, click the option button.

Key Fields Wizard - Determine Importance

Click Start to begin the process.

Dranwin will perform everal iterations with the specified datazet. Depending on the dataset, this may take
a little while. ‘When the process iz complete, the Status bar below will indicate "Done'. Y'ou can then
review the recommendations shawn in the results display.

You can overide any recommendations to keep or drop a field in creating
a news dataset.

Field iews Method for calculating impartance:
Tabulariew | Chart Wiew | Gini =l
Field Mame [ Importance | Keep = i -
litle 0.00 Mo IRIALIR _mpor ance 050 e |
dwelling_unit_size 0.00 Mo i bz itk =
family_income_indicator 0.00 Mo Tatal Fields in ,—
purchaszing_power_indicator 0.00 Mo Drataset: 23
address 0.00 Mo T Eimemimmeme
length_of_residence 0.00 Mo Fields to Keep: 0
year_detail_listed 0.00 Mo
age_code 0.00 Mo Uszer Overides: 1]
truck_owner 0.00 Mo
house_hold_sizel2 0.00 Mo Total Fields ta
Lo som sl mimm 0 non LYY hd Keep: L
4 | W[

Save Importance

Shart Server Status Iterations Completed: Caleulations to file?

Client Status 0

< Back | LCancel Help
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8.2.1 Start

Click Next or Start to have the Wizard begin the process. The label on the command
button changes to Stop; when the process is complete, the label changes back to

Start.

Note the status reports in the status bars and the number of iterations completed.
When the Wizard has completed all the iterations necessary, the status bars read

"Done."

The screen capture below shows the results.

Fields, Importance, and Keep: Each field now has a value between 0 and 1
representing its relative importance, and a recommendation to keep or drop the
field when creating the new dataset. You can override any recommendation by
selecting the entry in the Keep column and clicking Keep or Drop. Click Reset
to undo your changes and restore the original entries.

Note that the importance calculations show you not only which fields are
important, but also show you their relative importance.

Key Fields Wizard - Determine Importance

Click Stark to begin the process.
Dianwin will perform several iterations with the specified dataset. Depending on the dataset, thiz may take

a little while. ‘when the process is complete, the Status bar below will indicate "Done'. You can then
review the recommendations shown in the results display.

*Y'ou can overnide any recommendations to keep or drop a field in creating

a hiew datagzet.
Field Yisws Method for caleulating impartance:
TabularView | Chart View | Giri =l
Field Hame | Importance | Keep = - :
litle 0.00 Mo Keep IR _mpprtance 050 =
dwelling_unit_size 0ss Yes i iz (el =
family_income_indicator 020 Mo Lirop Total Fields in ’—
purchaging_power_indicator 003 Mo Drataszet: &
address 0.00 No T Reset R
ecommended
length_of_residence 0.0z Mo Fields to Keep: 7
year_detail_lizted 097 Yes
age_code 0.00 Mo Uszer Overides: 1}
truck_owner 023 Mo
house_hold_sizel2 0.04 Mo Total Fields to
Linm bl _aimn D naoo [V Feem ¢
il | W]
Save Im_portancg
Bl Iterations Completed: Calculations to file?
Done 3
< Back et » Cancel Help
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« Chart View: You can see the results displayed in graph form by clicking Chart
View. The Wizard displays a bar chart showing the importance for each field.

- Field Yiew: fethod for calculating importance:
Tabularview | Chart View G =l
mail_rezponder_prey 1 {\;|rl1|218umeligsprtance 0.50 j
mail_responder_other ] Total Fields in l—
B D atazet: e
E bankcard_owner 1 - e
ecommende l—
cat_owrer Figlds to Keep: 7
dog_owrer User Overrides: ID
0% 20% 40% 603 a0z 1003 Tatal Fields to
j Importance Keep: I?
| | |

Scroll down the y axis to bring all fields into view. Fields that the Wizard
recommends keeping are shown in green; fields the Wizard recommends
dropping are shown in red.

You can change a field’s keep/drop status by clicking its bar. The corresponding
change is made in the Keep column of the tabular view.

=« Click Tabular View to return to the results table.

When you are ready, click Next to have the Wizard create the new dataset that
contains only the fields with Yes in the Keep column.

8.3 Key Fields Wizard - Finished

This dialog tells you that the Key Fields Wizard has completed its task, has created
and saved the new dataset, and displays the name under which the dataset is saved.

If the Wizard did not find any difference in the importance of the dataset’s fields, it
reports this to you and does not create a new dataset.

Click Finish to update the Darwin Workspace and return to the Darwin client.

The new dataset is listed in the Workspace, under Datasets, Transformed, with
KeyFi el ds appended to its name. If you have run the Key Fields Wizard on this
dataset more than once, there will be a number following KeyFi el ds.
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Model Seeker

To invoke Model Seeker:
« Click Options > Model Seeker

Model Seeker basic capability (tree, net, and match models) was introduced at
Release 3.5. Linear and Logistic Regression models (in Section 9.1.2) were
introduced at Release 3.6. Text describing the two regression models has been
revised at Release 3.7.

Model Seeker allows you to set combinations of specifications for different models,
build the models, and compare them. You can then save the model(s) that perform
the best.

If you have used Darwin before, you are probably aware that Darwin uses the
training and testing datasets differently in building the different types of model.
With Model Seeker, these differences are specifically as follows:

« Tree: For tree models, Model Seeker uses the training dataset to create the tree
and the testing dataset to test or evaluate the tree to determine the best subtree.

« Net: For net models, Model Seeker uses the training and testing datasets in the
Train and Test option to build and test the net in one operation.

« Match: With match models, the training dataset becomes part of the model, and
the testing dataset is used to optimize the weights.

From there, the process is the same for all models: The evaluation dataset
(sometimes called the prediction dataset) is used for a practice prediction. The input
and output datasets of the practice prediction are merged, and the resulting merged
dataset is used to analyze the model’s performance.

If the target field is categorical, the merged dataset is also used to calculate a Lift
results table. The data in this table is used to populate the last column of the grid
and to plot lines on the chart.
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Note: The evaluation dataset must contain at least 100 records for
each node of the server; for example, if the server has four nodes,
the dataset should contain 400 records.

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; Help,
which brings up online help; and, on some screens, Advanced, which lets you set
certain options.

9.1 Darwin Model Seeker — Settings

Use the Settings dialog to specify dataset settings and to specify the variations on
the models you want Model Seeker to build.

Model Seeker offers a default name prefix, displayed in the Common Model Name
Prefix box, which is used as a basis for the names of the models and their test
results tables. The default name prefix is a 12-character string beginning with Ms;
the next 6 characters are the date in YYMVDD format; the last 4 characters are the
time of day in military (24-hour clock) HHVMformat.

9.1.1 Dataset Settings

For dataset settings, specify the dataset to be used for building the models, how it is
to be split into subsets, and the target field.

« Dataset: Specify the input dataset. The dataset name that appears by default is
taken from your current project.

« Skip Randomizing: Randomizing is by default performed before splitting the
dataset. If you want to skip randomizing, click this check box.

« Equal Split: Divides the input dataset into three roughly equal parts (33%, 33%,
and 34%).

= Specify Split: Use the two sliders to specify the proportions for the three parts.

« Specify Datasets for Train, Test, and Eval: Specify the names of three datasets
to be used for the three phases. This option is convenient if you have already
split the input dataset into three parts for training, testing, and evaluation.
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Below these settings are three boxes for field information:

« Number of Fields: A read-only box that displays the number of fields in the
dataset.

« Target Field: Specify the target field. The text box lists all fields in the dataset.

« Field Type: Automatically displays the field type (categorical or ordered) of the
target field specified.

The screen capture below shows the Settings dialog with Equal Split selected. The
two screen captures that follow show the other splitting options.

Model S5eeker - Settings

The zettings shawn below define the rodels to create and compare. Click Mest to accept these
zettings and create the models, or change the seftings and then click Mext. After you have clicked
MNext you cannot change these settings.

Common Model Name Prefis:

MS9907201550

[Used az a basiz for names of models and
their result tables)

— D atazet Settings

' Equal Split ' Specify Split " Specify Datasets for Train, Test, and Eval

I Skip Randomizing

Dataset |dema =

# of fields T arget Field Field Type
I 23 Imagazine_subsc:riber j ICategoricaI

# Defined Tree Maodels # Defined Met Models  # Defined Match Models Build Logistic

r -
¥ Build I k] ¥ Euild I 4 ¥ CE I ] Regression Model
5 5 5 Enild e ar
Tree Seftings... | Met Settings... | Match Settings... | r Eegiession oo
[
I
< Back I Mest > | Eitiety I Canicel I Help
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magazine_subsciber 7]

9.1.2 Model Settings

Below the dataset settings are command buttons for the model settings. These
command buttons are activated when you click the Build check box for a model
type. Each command button takes you to a dialog that displays the settings that
define the default variations for that type of model. You can change the settings to
provide for different variations and for additional variations.

The read-only box to the right of the Build check box displays the number of
models defined by the settings.
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# Defined Tree Models  # Defined Net Models

# Defined Match Models r
[ Build | E 7 Build | 4 [ Build | 3
Tree Settings... | Met Settings... | Match Settings... | I

Build Lagistic:
Regrezsion Model

Eegession Made!

Tree Settings

To see the default settings for tree models, click Tree Settings. By default, Model
Seeker defines three tree models, by specifying three variations on the parameters

relevant to tree models.

At the top of the Tree Settings dialog, you can choose to vary either density or the
maximum number of nodes. Varying one means leaving the other at a default

setting. The default choice is to vary density values.

« Varying Density Values: Density values reflect the minimum fraction of records
for a node; lower values allow splitting to continue longer, and therefore
produce larger trees. You can specify values between 0% and 100% for density.
The default values are 1%, 5%, and 15%. If you vary density values, the
maximum number of nodes is unbounded.

— Select the Type of Tree experiment
= ‘ary Denzity

List of Density Yalues

Drensity
=|
=] Add
0.01 Remave
0.05 —I
0.15

= Warp Mawimum Nurnber of Modes

— Select Decreaze function(s)

Select Prune function(z]——

& Gini & Cost
 Ertrapy  Gini
 Baoth " Both
Murnber of defined tree models: I 3

oK

| Cancel |
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« Varying Maximum Number of Nodes: A value here sets a limit on the
maximum number of nodes the tree can have. Trees whose growth is halted by
this method are biased; however, this option can be useful in the earliest stages
of experimental model building. The default values are 10, 30, and 100; the
allowable range is 3 to 30,000. If you choose to vary the maximum number of
nodes, density defaults to 0.001.

— Select the Type of Tree experiment
= Wary Denzity & am Maximum Mumber of Nodes

Yalues for maximum number of nodes in a tree
[ 3| add |
10 Remove
30 —I

100

At the bottom of this dialog are settings for two additional parameters, decrease
and prune functions, which apply only to categorical target fields:

« Decrease function(s): Decrease functions are internal functions for measuring
the degree of impurity in a split. Darwin has two decrease functions: gini (the
default) and entropy. You can select either or both.

« Prune function(s): Prune functions dictate how a tree is pruned (split) into
subtrees. Darwin has two pruning functions: cost (the default) and gini. You can
select either or both.

Select Decreaze function(s) Select Prune function(z]
& Gini ' Cost
" Entropy  Gini
" Both " Bath
Murnber of defined tree models: I 3
Ok, | Cancel I Help |

See Darwin Reference, Chapter 7, for more information about these parameters.
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Number of defined tree models: At the bottom of the dialog is a read-only box that
displays the number of tree models defined by the default specifications or by your
selections. This is the number of tree models that the Wizard will build.

When you are finished with the Tree Settings dialog, click OK to return to the
Settings dialog. You can then view or change settings for net or match models, or
you can click Next to have the Wizard create the tree models defined.

Net Settings

To build net models, click the Build check box for net models (at the bottom of the
Settings dialog). The number 4 appears in the read-only box. By default, the Wizard
defines four net models, based on four values for the number of nodes in the
hidden layer. To see the default settings for net models, click Net Settings.

« Number of Input Nodes: A read-only box that displays the number of input
nodes. This is the number of nhon-target fields (N), or one less than the total
number of fields. The four default values displayed in the list of values are
derived from N.

« List of values for number of nodes in Hidden Layer: This list box contains four
default values, which are derived from the number of input nodes:

— square root of N (rounded up)
— N/2 (rounded up)

- N

- 2*N

Note that if you are building net models with 6 or fewer input nodes, you will have
duplicate models. Duplication occurs because of the way the four default values are
derived (N, N/2 (rounded up), 2*N, and square root of N (rounded up)). For
example, if N=6, N/2 and square root of N (rounded up) are the same.
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Mumber of Input Modes: I 22

List of walues far number of nodes in Hidden Layer
[ add |
[3
11 Remove |

b awirmum Mumber of Training Iterations

o

Limit automnatically by Test errar trend shawing |

iovertraining
= |gnore Test dataset and allow overtraining

500

Mumber of defined Met Models: I 4

Advanced...l u] | Eancell Help |

You can also add or remove values from the list of value for number of nodes in
the hidden layer:

— To add a value, enter it in the edit box and click Add.
— Toremove a value, select it in the list and click Remove.

Maximum Number of Training Iterations: This is the number of times the
dataset is passed through the net, with weights being adjusted at each iteration.
There are two options:

— Limitautomatically by Test error trend showing overtraining: This option,
the default, means that the net model process limits itself. That is, it trains
and tests (using the training and testing datasets) until it detects the
beginning of overtraining, or until it reaches the specified number of
iterations, whichever happens first, and then iterations stop. The default
number of iterations is 500; you can set a different limit if you wish.

— Ignore Test dataset and allow overtraining: For this option, the net model
process continues to train until it converges or until it reaches the maximum
number of iterations specified, whichever happens first, and then iterations
stop. The default is 100; you can set a different limit if you wish. With this
option, the net model uses only the training dataset; it ignores the testing
dataset.This option specifically allows the net to overtrain.

Number of defined net models: At the bottom of the dialog is a read-only box
that displays the number of net models defined by the default selections or by
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your selections. This is the number of net models that the Wizard will
build.

« Advanced: Click the Advanced button to view or change settings for
the following parameters:

— Hidden Layer Activation Function(s): Select sigmoid (default),
hypertangent, linear, or all.

— Output Layer Activation Function(s): Select sigmoid (the default
for categorical fields), hypertangent, linear (the default for ordered
fields), or all.

— Training Algorithm(s): Select any combination of conjugant
gradient (default), modified Newton, steepest descent,
back-propagation, and genetic.

— Cost Function(s): Select square (default), entropy, or both.

Advanced Het 5Settings

— Hidden Layer Activation Function[z]—  — Output Layer Activation Function(z]—
i+ Sigmoid * Sigmoid
i Hypertangent " Hypertangent
' Linear " Linear
Al Al
i Training Algorithm(s]—— [~ Cost Function(s)
[V CanjGrad % Square
[~ Mewtan = Entropy
[~ Steepest Desc = Bath
[~ Back Prap
I~ Genetic
oK | Cancel |

See Darwin Reference, Chapter 8, for more information about these
parameters.

When you are finished with the Net Settings dialog, click OK to return to
the Settings dialog.

Match Settings

To build match models, click the Build check box for match models (on the
Settings dialog). The number 3 appears in the read-only box. By default,
the Wizard defines three match models, based on three values for the
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number of nearest neighbors. To see the default settings for match models, click
Match Settings.

« List of values for number of nearest neighbors: The default values are 3, 7, and
13. To add a value, enter it in the top box and click Add. To remove a value,
click it and then click Remove.

« Number of defined match models: At the bottom of the dialog is a read-only
box that displays the number of match models defined by the default selections
or by your selections. This is the number of match models that the Wizard will
build.

List of walues for number of nearest neighbors
[ =
g Remove |

12

Mumber of defined Match Models: I 3

Cancel | Help |

When you are finished with the Match Settings dialog, click OK to return to the
Settings dialog.

Linear or Logistic Regression

To the right of the settings buttons for the tree, net, and match models are two check
boxes for regression models, only one of which is enabled:

# Defined Tree Models  # Defined Net Models  # Defined atch Models r Build Logistic

v Build I 3 v Build | 4 ¥ Euild I 3 Regression Madel

5 5 5 Bl Citear:
Tree Settings... | Met Settings... | Match Settings... I I Frearession Model

« Build Logistic Regression Model (enabled for categorical target variables)
« Build Linear Regression Model (enabled for ordered target variables)

Regression models are especially familiar to statisticians. We include them to
facilitate comparison with results obtained by the less familiar machine-learning
algorithms that are the basis of the other Darwin models. Darwin creates linear and
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logistic regression models as special-case neural networks (with the output
activation function for linear regression set as linear, and for logistic regression set
as sigmoid). Darwin does not supply the full linear and logistic regression
supporting outputs such as analysis of residuals, correlation coefficients, etc.

The following parameters for regression models are set automatically by Darwin for
Logistic Regression and Linear Regression models:

« Number of Hidden Layers: 0
« lterations: 10000 (the intent is to iterate to convergence).
« Training Mode: Simple training.
« Training Algorithm: Modified Newton.
« Cost Function: Square.
« Dataset: Same as the training dataset used for all other models.
« Output Activation Function:
= Sigmoid for Logistic Regression model
« Linear for Linear Regression model

«  Weight: 1

Next: Build the Models

After you have specified all the values for the models you want to build, click Next
to have Model Seeker build the models.

Note that after you have clicked Next, you cannot change the model settings,
although you can click Back to review the settings while Model Seeker is building
the models. You cannot change any settings while Model Seeker is building the
models

After you click Next, Model Seeker will, if the target field is categorical, prompt
you for the target value, which is used for calculating cumulative targets in the grid
and graph displays.

You also have the option of specifying the number of quantiles to use in the chart
for cumulative targets. The default is 10; the permissible range is 2-1000.
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Monitor Progress

Set a Value for the Categorical Target Field

Choose a walue for the Target Field. The value will be Lsed
to calculate Cumulative Targets for the Graph display. The
value cannot be changed after you select Ok,

Target Field Yalue

1 [

Set a value for the number of quantiles to use in the chart
for Curnulative Targets. The value must be an integer
between 2 and 1000 and cannot exceed the number of
records in the Eval dataset. The value cannot be changed
after you select Ok,

Murnber of quartiles: I fo
Ok | Help |

9.2 Darwin Model Seeker — Monitor Progress

This dialog shows you what is happening as it happens. As each model is created,
information about it is displayed. The dialog displayed when working with
categorical target fields is different from the one displayed when working with
ordered target fields.

9.2.1 Categorical Target Values

The Monitor Progress dialog displays the following information when the target
variable contains categorical values:

Number (#): Number of model. Models are listed in reverse order.

Model Name Suffix: All models built with Model Seeker have the same name
prefix, which was shown in the first text box on the Settings dialog. The suffix
shown in this column indicates the type of model and its position in the series.

Show: A check mark in this column means to show this model on the graph.

Save: A check mark in this column means keep the model and its result tables
when you finish the Wizard and return to Darwin. The model with the check
mark here is the one with the best value in the Accuracy column.

Build Time (Hours): How long, in hours, it took to build and analyze the
model.
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« Accuracy: Accuracy is measured by percentage of correct predictions. The best
model (highest accuracy) is automatically checked in the Save column when
Model Seeker completes all its work.

« Total Cum Targets: This is the average value for cumulative targets, averaged
over all quantiles; it is the area under the curve plotted on the graph.

« Cum Targets at 20% of Population: This column displays for each model one
data point that is plotted on the graph, where the x axis is the percentage of the
population and the y axis is cumulated targets. The values in this column are
the values of y for each model at a specified value of x, the default being 20%.

You can change the default percentage value. At the top of the dialog, in the
Population % box, select the value and click Apply. The column heading and
the values displayed change accordingly.

You can sort the information in each column by clicking the column head. Clicking
again reverses the order.

Note the two status bars at the bottom of the dialog: The first shows you what
Model Seeker is doing; the second shows you what the Darwin server is doing.

Stop and Continue: These command buttons let you interrupt the server and then
continue. If you want to stop the server, click Stop. A dialog appears, tells you that
you have clicked Stop, and asks if you want to interrupt the server. You have three
options:

« Click Yes if you want to interrupt the server and have it stop as soon as
possible. If you do this, the current model will be skipped. (Any skipped
models are grayed out in the table on the Monitor Progress dialog; Section 9.2.2
contains a screen capture that shows what this looks like.)

After the server stops, the Continue button will be enabled. Click Continue if
you want to continue building any remaining models.

« Click No if you want the server to complete all work for the current model
before stopping. After the server stops, the Continue button will be enabled.
Click Continue if you want to continue building any remaining models.

= Click Cancel to let the server continue without stopping.

If Darwin encounters a problem during processing, you receive an error message
and you may be presented with these same three options.

The screen capture below shows the Monitor Progress dialog after the wizard has
finished building all the models. This is what it looks like when the target field
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contains categorical values. It looks a little different if the target field contains
ordered values (see Section 9.2.2).

Model Seeker - Monitor Progress

— Cumnulative Target Setting
TIEFED g Papuiation % [ 20 %= appl | Print |
alue

— Compare Model Result

[V Display Tree Modelz [ Display Met Model: = Display Match Madels Display Chart |

- Cumn T argets at
# tMadel Name Show | Save Build Time e Tatal Cum 20%%
S uffist [Hourg] Targets Pl
10 NETOOOD4 | J 0.01e 93.18% 79.4% 50.9%
3 WETOOOD3 | — 0.008 92.80% 79.6% 51.0%
8 METOOODZ |~ 1 0.003 9417% 79.7% 51.2%
7 METOO0M o J 0.001 92.68% 79.4% 50.9%
& MATO0003 | — 0.004 92.93% 79.3% 50.2%
5 MaTononz | ¥ J 0.004 92.18% 78.4% 43.5%
4 MATO00M o J 0.003 91.81% 7r2% 81%
3 TREOOOD3 | ¢ — 0.002 91.69% 7B.2% 4%
2 TREOOODZ |~ J 0.001 92.43% 76.8% 44.4%
1 TREOOOM o _ 0.001 92.68% 77.0% 44.3%

Stop | Continuel Wiew Summary...l
100.00% done

[STOPPED

< Back I [Ewts | Finizh I Cancel | Help |

Print: Click Print to send a results summary of the Wizard’s processing to your
printer. You can print the summary at any point during processing.

Display Chart: For categorical target fields, results are plotted on a graph. To
display the graph, click Display Chart.
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Model Seeker - Monitor Progress
Print |

— Compare Model Result
[V Display Tree Model: [ Display Net Madel: [ Display Match Madels

. . L] Tree
Cumulative Targets vs. Percent of Population ¢ e
atcl
L] Logistic
100% ]
B
= A0%
[2]
= ED%
=
B 40%
g
8 0%
0%
0% 20% 40% G0% 80% 100%
Percent of Fopulation
Mo model is selected. Click on a dot on a line for details about a model.

“Wiew Summary. ..

Stom | Continuel

[STOPPED

< Back | [ I Finizh | Cancel | Help |

The diagonal line on the graph represents the results you could expect from a
completely random prediction. As you can see, all the models in this example did
significantly better than that.

For details about a particular model, position the cursor on one of the dots for that
model. The information appears at the bottom of the graph, where it says "No
model is selected. Click on . . .." The example below shows what is displayed with
the cursor on one of the dots for one of the net models. This information changes as
you move the cursor along the plotted line.

‘ | MNETO0002: % Population = 40.00%, Cum Targets = 94.5% | ‘ ‘

With the cursor still on the line, click the left mouse button for additional
information about the model. A message box displays the information and also
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gives you the opportunity to save the model. If you click Yes, the corresponding
check box on the grid is automatically checked.

Model Seeker

TREOODDOT: Dengity = 0.001, Build Time = 0.001 Haurs, Accuracy = 92.68%, Total Cumulative Targets = 77.02% Do you

want to save model TREQOOO] ?
i No | Cancell

To return to the tabular display, click Display Grid.

View Summary: To see a summary of the experiment’s results, click View
Summary. The summary table shows how many models of each type were defined,
how many were built, how many were skipped, and how long it took to build them.
If you click View Summary while Model Seeker is still working, the grid displays a
summary of work completed thus far.

Summary of Model Building Progress

MHumber Mumber Mumber | Build Time
Defined Euilt Skipped [Hours]
Logistic: 1] 1] 1] 0.000
Tiee 3 3 0 0.004
Met 4 4 1] 0.027
Match 3 3 1] 0.0m
Tatal 10 10 1] 0.042

Click Close to dismiss the Summary dialog.

Click Finish to update the information in the Workspace and return to the Darwin
client.

9.2.2 Ordered Target Values

When the target field contains ordered values, the Monitor Progress dialog looks a
bit different because the columns and data having to do with Lift are absent. The
information displayed is as follows:

«  Number (#): Number of model. Note that models are listed in reverse order.

9-16 Darwin 3.7 New Features



Darwin Model Seeker — Monitor Progress

Model Name Suffix: All models built with Model Seeker have the same name
prefix, which was shown in the first text box on the Settings dialog. The suffix
shown in this column indicates the type of model and its position in the series.

Show: This column is dimmed because it refers to showing the model on the
chart, which applies only to categorical target fields.

Save: A check mark in this column means keep the model and its result tables
when you finish the Wizard and return to Darwin. The model with the check
mark here is the one with the lowest score in the RMS Error column.

Build Time: How long, in hours, it took to build and analyze the model.

RMS Error: The best model (lowest Root Mean Square error) is automatically
checked in the Save column when Model Seeker completes its work.

Model Seeker - Monitor Progress
Print |

— Compare Model Result:

# Muade! Name Show | Save Build Time RS Ermar
Suiffis [Hourg)

10 MWETOO0D4 | _ 0.053 1.43

9 METOO003 =] _ ooz 1.26

g WETOO0O2 | _ 0014 0.66

7 MWET00001 | _ 0.004 0.62

E MaTO00003 = I 0.004 0.79

5 MaTo0002 | _ 0.003 0.8z

4 MAT00001 | _ 0.003 0.91

3 TREOOOO3 = = 0.000 0.00

2 TREOOODO2 | [ 0.003 0.00

1 TREDO0O1 = _ 0.0 1.51 |

Stop | Continuel
100.00% doke

|STOPPED

< Back | [dEwts | Finigh | Cancel | Help |

The grayed-out models in the display above are models that were skipped during
processing because of problems encountered with them during the build.

Model Seeker 9-17



Darwin Model Seeker — Monitor Progress

9-18 Darwin 3.7 New Features



10

Model Compare Wizard

To invoke the Model Compare Wizard:
« Click Options > Model Compare

The Model Compare Wizard lets you compare different models built by any
method — using the Modeling Wizard, Model Seeker, or models you have built
directly in Darwin. You can compare models that are "compatible" i.e., that have the
same evaluation dataset and the same target field.

Your current project determines which models are available for comparing. Any
model in the current project is available unless it is

= atree model whose best subtree is the entire tree
« amodel whose training dataset has been deleted

Navigation: Each wizard dialog contains the standard navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Finish, which is unavailable until you are at a point where Darwin can perform the
remaining steps without further input; Cancel, which cancels operations; Help,
which brings up online help; and, on some screens, Advanced, which lets you set
certain options.
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10.1 Darwin Model Compare — Choose Eval Dataset

Specify the dataset to be used in the comparisons. Keep in mind the following
requirements:;

« The dataset should contain at least 100 records for each server node, e.g., if the
server has four nodes, the dataset should contain 400 records.

« The dataset must be compatible with the dataset used to build the models to be
compared, i.e., they must have the same fields (field nhames), in the same order;
they must have the same number of fields; the data types must be the same; and
the form (categorical or ordered) must be the same.

When you specify the dataset, the number of records (rows) and fields (columns)
are automatically filled in.

Model Compare - Choose Eval Datzet

Pleaze select a datazet.

The number of rows and fields in the selected datazet will be displayed
autamatically.

Diatazet Mame

=
Fields 23 Records 2371

Mest » Cancel Help
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10.2 Darwin Model Compare — Select Models

The Select Models dialog displays a column listing models available for
comparison and a column for selected models. To move a model from the list of
available models to the list of selected models, click its name and then click Add. To
deselect a model, click its name and then click Remove.

The screen capture below shows the dialog with all three model names moved from
the list of available models to the column for selected models.

Model Compare - Select Models

Fleaze select the models that pou would like to have compared.

* Mo models whose Train dataset has been deleted can be compared.

*Names of models are removed from the list of selected models after they have been analyzed.

Awailable Models Selected Models
match_fam_ine_mth dema_treel_tre
k599304 211825L0G00007 _ne demao_tree]_reprune_tre
k53304227 I54NETOO00 _ne: demo_net?_net
1453304221 354NETO0003_ne tree_3 tre
1453304231523 TREOOO0Z_tre
1459304 231545NETO000T _he
59306231454 TREDODDZ tre. » Remove |
net_fam_inc_net
tree_fam_inc_tre

|
I
< Back | Mest » | Eirishi | Cancel | Help |

When the list of selected models contains the names of all the models you wish to
compare, click Next.

After you click Next, the Wizard will, if the target field is categorical, prompt you
for the target value, which is used for calculating cumulative targets in the grid and
graph displays.
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Set a Value for the Categorical Target Field

Choose a walue for the Target Field. The value will be Lsed
1o calculate Cumulative Targets for the Graph display. The
value cannot be changed after you select O,

Target Field Name
Imagazine_subscriber

Target Field Yalue
=

Set a value for the number of quantiles to use in the chart
for Curmnulative Targets. The value must be an integer
between 2 and 1000 and cannot exceed the number of
records in the Eval dataset. The value cannot be changed
after you select Ok,

Mumber of quantiles: I 10
0K | Help |

You also have the option of specifying the number of quantiles to use in the chart
for cumulative targets. The default is 10; the permissible range is 2-1000.

10.3 Darwin Model Compare — Monitor Progress

This dialog shows you what is happening as it happens. As each model’s
performance is evaluated, information about it is displayed. The dialog displayed
when working with categorical target fields is different from the one displayed
when working with ordered target fields.

10.3.1 Categorical Target Values

The Monitor Progress dialog displays the following information when the target
variable contains categorical values:

« Number (#): Number of model. Models are listed in reverse order.
« Model Name: This column displays the names of the models.
« Show: A check mark in this column means to show the model on the graph.

« Save: A check mark in this column means save the result tables generated for
this model when you finish the Wizard and return to Darwin.

« Accuracy: Accuracy is measured by percentage of correct predictions. The best
model is the one with the highest accuracy.
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« Total Cum Targets: This is the average value for cumulative targets, averaged
over all quantiles; it is the area under the curve plotted on the graph.

« Cum Targets at 20% of Population: This column displays for each model one
data point that is plotted on the graph, where the x axis is the percentage of the
population and the y axis is cumulated targets. The values in this column are
the values of y for each model at a specified value of x, the default being 20%.

You can change the default percentage value. At the top of the dialog, in the
Population % box, select the value and click Apply. The column heading and
the values displayed change accordingly.

You can sort the information in each column by clicking the column head. Clicking
again reverses the order.

Note the two status bars at the bottom of the dialog: The first shows you what the
Wizard is doing; the second shows you what the Darwin server is doing.

Stop and Continue: These command buttons let you interrupt the server and then
continue. If you want to stop the server, click Stop. A dialog appears, tells you that
you have clicked Stop, and asks if you want to interrupt the server. You have three
options:

« Click Yes if you want to interrupt the server and have it stop as soon as
possible. If you do this, the current model will be skipped. (Any skipped
models are grayed out in the table on the Monitor Progress dialog.) After the
server stops, the Continue button will be enabled. Click Continue if you want
to continue building any remaining models.

« Click No if you want the server to complelte all work for the current model
before stopping. After the server stops, the Continue button will be enabled.
Click Continue if you want to continue building any remaining models.

= Click Cancel to let the server continue without stopping.

The screen capture below shows the Monitor Progress dialog after the wizard has
finished comparing all the models. This is what it looks like when the target field
contains categorical values. For target fields containing ordered values, see Section
10.3.2.

Model Compare Wizard 10-5



Darwin Model Compare — Monitor Progress

Model Compare - Monitor Progress

— Cumulative Target Settings
Target Field Yalue: |1 Population % I 20 :I Apply | Print |

— Compare Model Result

¥ Display Tree Models W Display Net Models [T Display Mateh Model: Diizplay Chart |

Tatal Curn Cum Tergets at
# tadel Name Show | Save Accuracy Temmsls 20% o_f
Population
4 tree_3 bre I _ 91.73% 2% 41.8%
3 demao_netZ_net o = 93.34% a3 47.7%
2 demo_treel_reprune__tre | ¥ | 9241% TE.8% 46 8%
1 demo_treel_tre o _ 92 BB% 0 4B, 7%

Stop | Eoriiue |llllllllllllllllllllllllllll
100.00% dohe
[STOPPED

Wiew Summary |

< Back | HERES | Finish | Cancel | Help |

Print: Click Print to send a results summary of the Wizard’s processing to your
printer. You can print the summary at any point during processing.

Display Chart: For categorical target fields, results are plotted on a graph. To
display the graph, click Display Chart.
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Model Compare - Monitor Progress
Pririt |

— Compare Model Result
¥ Display Tree Models W Display Net Models [T Display Mateh Model:
a . L] Tree
Cumulative Targets vs. Percent of Population ¢ ot
Elld
L] Logistic

100%
3
o 80%
@
. BO%
=
& 40%
=
g o,
S 0%

0%
0% 20% 40% B0% 80% 100%
Percent of Fopulation

Mo model is selected. Click on a dot on a line for details about a model.

Stop | Eoriiue |llllllllllllllllllllllllllll
100.00% dohe

Wiew Summary |

[ETOPPED
I

< Back | HERES | Finish | Cancel | Help |

The diagonal line on the graph represents the results you could expect from a
completely random prediction. As you can see, all the models in this example did
significantly better than that.

For details about a particular model, position the cursor on one of the dots for that
model. The information appears at the bottom of the graph, where it says "No
model is selected. Click on . . .." The example below shows what is displayed with
the cursor on one of the dots for one of the net models. This information changes as
you move the cursor along the plotted line.

‘ | demo_treel_tre: % Population = 90.00%, Cum Targets = 98.6% | ‘

With the cursor still on the line, click the left mouse button for additional
information about the model. A message box displays the information and also
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gives you the opportunity to save the result tables for the model. If you click Yes,
the corresponding check box in the Save column on the grid is automatically
checked.

Model Compare

demo_net2_net: # Hidden Modes = 22, Accuracy = 93.34%, Total Cumulative Targets = 78.30% Do you want to save the

result tables for the model dema_net2_net?
Ho | Cancell

To return to the tabular display, click Display Grid.

View Summary: To see a summary of the experiment’s results, click View
Summary. The summary table shows how many models of each type were defined,
how many were built, how many were skipped, and how long it took to build them.
If you click View Summary while Model Compare is still working, the grid
displays a summary of work completed thus far.

Summary of Model Analysiz Progress

Humber Mumber Humber A??r:::e
D efined Ervilt Skipped (Heurs]
Logistic 0 1] 0 0.000
Tree 3 3 0 0.011
Met 1 1 0 0.000
M atch 0 1] 0 0.000
Tatal 4 4 0 0.011

Click Close to dismiss the Summary dialog.

Click Finish to update information in the Workspace and return to the Darwin
client.
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10.3.2 Ordered Target Values

When the target field contains ordered values, the Monitor Progress dialog looks
different because the columns and data having to do with Lift are absent. The

information displayed is as follows;

Number (#): Number of model. Note that models are listed in reverse order.

Model Name: This column displays the name of the models.

Show: This colum is dimmed because it refers to showing the model on the
chart, which applies only to categorical target fields.

Save: A check mark in this column means keep the model’s result tables when
you finish the Wizard and return to Darwin. The model with the check mark
here is the one with the lowest score in the RMS Error column.

RMS Error: The best model is the one with the lowest value in this column

(lowest Root Mean Square error).

Model Compare - Monitor Progress

Pririt |
— Compare Model Result

¥ Display Tree Models W Display Net Models [T Display Mateh Model: Wiiel=i B el |

# odel Mame Show | Save Fitd5 Error
3 net_fam_inc_net = _ E2.92
2 tree fam_inc_tre = = 41.67
1 5930421 54BNETO000N _n ) _ 45.00

Btop | Carifiie |llllllllllllllllllllllllllll

100.00% dohe

Wiew Summary |

[ETOPPED
I

< Back | HERES | Finish | Cancel | Help |
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Clustering Wizard

This chapter provides a brief introduction to clustering, describes how clustering
models are different from predictive models, discusses the appropriate data for a
clustering model, and introduces the Darwin Clustering wizard.

11.1 What Is Clustering?

Clustering is a useful technique for initially exploring and visualizing data. It is
particularly helpful in situations where you have lots of records, no idea what
natural groupings might be there, and you would like the data mining software to
find whatever natural groupings may exist.

Clustering also serves as a useful data preprocessing step to identify homogeneous
groups on which to build predictive models such as trees or neural networks.

A clustering model is different from predictive models in that the outcome of the
process is not guided by a known result, that is, there is no target variable.
Predictive models predict values for a target variable, and an error rate between the
target and predicted values can be calculated to guide model building. With
clustering models, the density itself drives the process to a final (clustered) state.

This difference is the distinction between supervised and unsupervised learning
algorithms (sometimes referred to as directed and undirected learning). Unsupervised
learning methods are typically used when you are interested in finding the intrinsic
structure, correlations, or affinities in a body of data but no classes or labels are
assigned a priori. Examples of unsupervised learning algorithms include
self-organizing maps (SOM), k-means, competitive learning, and association rules.

Darwin 3.6 implements a k-means algorithm. Clustering begins by assigning, at
random, an initial candidate centroid (a "most central” node) in each of k areas of the
data space. The user chooses k, the number of clusters. Clustering proceeds by
assigning each record to the cluster with the centroid closest to it.
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The diagram below shows a scattergram of data points partitioned into four
clusters. In practice, things are more complicated than this diagram can indicate --
you are typically dealing with many more dimensions than two.

= Candidate centroid
« Data point

When all records are assigned, the algorithm calculates the average distance
between each record and its centroid. After each round of calculations, the
algorithm compares the distances between each record and its centroid, adjusts the
position of the centroid to reduce average distances, and recalculates.

This process repeats for each record until the adjustments to be made become so
small as to be insignificant or until the maximum number of iterations specified is
reached. The values in these calculations are normalized at the beginning, so that all
comparisons are based on a common scale.

To gain some understanding of the clusters themselves, clustering is typically
followed by applying classification and regression tree (C&RT) rules. After your
clustering model is built, the Wizard lets you backfit a C&RT algorithm to extract a
set of rules to help interpret the clusters.

Clustering works best with ordered or interval data. If your dataset contains
categorical fields, see Section 11.1.2 for suggestions.

11.1.1 Clustering in Data Mining

The outcome of clustering is a set of clusters, the members of which are more like
each other than they are like the members of other clusters. Now that you have all
these clusters, what do you do with them? Nobody is much interested in clusters as
ends in themselves. Clustering is useful because we assume that records that are
similar reflect people who are similar, and that people who are similar are likely to
behave in similar ways.
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Clustering is typically followed by applying other data mining tools:
= Trees, to spell out the rules by which clustering decisions were made.
« Trees, to predict membership in clusters.

= Trees or nets, to predict responses of certain clusters to the variable(s) of your
choice. For example, you might use certain clusters to identify the groups of
people likely to buy a certain product, or file fraudulent insurance claims, or
respond to an unsolicited mailing.

= More clustering, with different valus of k. Ideally, you want disjoint clusters —
aim for a set of clusters that are distinct, that are least confusable with one
another.

You can think of clustering is a data reduction or sampling technique that can help
you select representative records or subsets. For example, you might build 100
clusters, select one record from each cluster, and then use this 100-record dataset to
create other kinds of models. Alternatively, you might create a set of clusters, and
then build one model per cluster and apply the model to the records in that cluster.

Before you create clusters, consider the following:

« How many clusters do you want to find? A very large or very small number of
clusters may not give useful information for your problem.

« Do you want to cluster according to all fields or just certain fields? You should
restrict the set of features so that the geometry of the clusters makes sense.

11.1.2 Clustering with Categorical Fields

Clustering works best with ordered or interval data. Interpreting results of
clustering with categorical fields is inherently problematic.

The notion of "centroid” makes geometric sense when you are dealing with ordered
or interval values, and measuring distances between records and their centroids
makes sense. However, it is not at all clear what "most central” means when you are
dealing with categorical values, especially multiclass categorical values. For
example, if one of your variables is color, and red turns out to be "closer” to the
centroid than blue -- what does this mean?

There are three approaches with multiclass categorical values:

« Do not cluster on multiclass categorical fields. Simply exclude them from your
clustering model.
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«  Cluster on multiclass categorical fields, leaving them as is. The challenge is in
their interpretation.

« Before clustering, explode multiclass categoricals into binary categorical fields.
(See Dataset > Transform >Explode. The outcome will be a set of binary fields,
one for each of the values in the original multivalued field. Then use the Project
transformation to remove the original multiclass categorical field.)

Note that the total number of fields in your dataset is increased by the number
of new binary fields minus the original multiclass field.

If you choose to include multiclass categorical fields in your clustering model, just
remember that divining their meaning is difficult if not impossible, and you may be
better off ignoring them.

11.2 Darwin Clustering Wizard

To invoke the Clustering Wizard:
« Click Options > Clustering

Important: Before you invoke the Clustering Wizard, set your active Darwin project
to the project that contains the dataset you want to cluster. You cannot change
project from within the Clustering Wizard.

Navigation: Each wizard dialog contains the following navigational controls: Back,
which takes you to the previous screen; Next, which takes you to the next screen;
Step 0, which returns you to the Step 0 dialog, where you can select one of the five
functional paths (the Step 0 button is disabled until the last dialog of each path);
Cancel, which cancels operations and exits the Wizard (if the Wizard is in the
middle of processing, you will get a message telling you so, and asking whether
you really want to exit); Finish, which exits the wizard after everything is saved,
and returns you to the Darwin client (Finish appears on the last dialog of each path,
in place of Cancel); and Help, which brings up online help.
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11.3 Darwin Clustering — Step 0: Select Function

The Clustering Wizard — Step 0 dialog presents you with five options,
representing five functional paths:

« Build Model — allows you to build a new model and customize it

« Apply Model — allows you to apply an existing model to a different dataset
« View Model — displays an existing model and allows you to customize it

« Generate Rules — generates and displays C&RT rules that help interpret the
individual clusters

« Delete Model — allows you to delete a clustering model

|ﬂ Clustering Wizard - Step 0

The Clustening Wizard allows you to do all of the following with Clustering Models: Build New Models. Apply
isting Models to a tible dataszet, ¥iew previously built Models, and Generate Rules.

You may click on Back at any time to change zelections. Pleaze zelect a Clustering Dption then click Hext.

{+ Build todel
" Apply Model
" Wiew todel

" Generate Rules

" Delete Model

Mest > | | LCancel | Help |

After you have selected a path, click Next to go to the next step in that path. If you
want to change to a different path, click Back until you get to Step 0, where you can
select a different path.

The steps in each functional path are diagrammed below. Side trips, such as, for
example, editing a weights file in Step 1 of the Build Model path, are not included
in the diagram.

Clustering Wizard 11-5



Darwin Clustering — Build Model

At the end of each functional path, you can click Step 0 to return to the Step 0
dialog, where you can select a different path, or you can click Finish to exit the

wizard and return to the Darwin client.

Build hodel

Step 1: Specify Step 2 EIU|I|:I Step 3 ew Step < Wew Step 5 I‘u'hde
Diata ==t flodel luster Details

Apply Madel Step 1: Specify Step 2: Ppprg.r Step 3hew Step 4 Ppply
hiadel and Dataset hlodel lod el Fesult Detail

Wienw hodel Step 1: Specify Step 2 "u'leu.l Step 3wlew
fhlod el Cluster Details

Step 1:Specify Step 2: Generate Step 3:Display
Dataset and hiodel Rules Rule=
Step 1: Specify

hdod el

Generate Rules

Oelete MModel

Clustering models are not listed with other models in the Workspace listing,

because clustering models are not managed by the Darwin client Workspace. To see
a list of all saved clustering models in the current project, select Apply Model or
View Model on the Step 0 dialog. The Step 1 dialog of the Apply or View paths
displays (in the Model Name list box) the names of all available clustering models.

11.4 Darwin Clustering — Build Model

Choose the Build Model option to build and customize a new clustering model.

The output of the Build path is a new 2-field dataset with as many records as the

input dataset:

« The first field holds the cluster identification integer that of the cluster to which

each record belongs.

« The second field holds a value representing the distance between each record

and the cluster’s centroid.

By default, the output dataset is merged with the input dataset (see below).
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11.4.1 Clustering — Build Model: Step 1 ssaCerieD Conzemr S S pmem 1o o)

The Step 1 dialog prompts you for the following information:

Input Dataset Name: Specify the name of the dataset that contains the records
to be clustered.

Model Name: Specify the name of the new model. A default name is offered,
based on the name of the dataset specified in the Input Dataset Name box. You
can change the model name if you wish.

Clustering Wizard - Step 1

Build Clustering Model

You may click on Back at any time to change szelections. Please zelect the Clustering Build Options you
want to Yisualize then click Mext.

Input Dataset Name: Imﬁs j “weights File: I j

rodel Marne: ICMDLCAF!S Dutput Dataset; ICMDLDSEAHS2

Number of Clusters: [0 = ¥ berge Output D ataset with [nput Dataset?
£l
Random Seed: [g |
Iterations: [100 = =
E7|
Edit Weights |

Ste | Lancel | Help I

Number of Clusters: Enter the number of clusters desired. The default is 10; the
permissible range is 2-100. The greater the number of clusters, the finer the
level of granularity.

Iterations; Enter the number of iterations desired. The default is 100; you can
set a different limit if you wish.

Weights File: If there is a weights file that you want to use, click the drop-down
arrow to find its name here. If there is no weights file that you want to use,
leave this box blank. If you are creating a weights file, leave this box blank also;
you will be prompted for a name on the Weights File Contents dialog
(displayed when you click Edit Weights). See Edit Weights, below.
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« Output Dataset: The name of the output dataset, which is a new 2-field dataset
containing the following information:

— Cluster assignments, that is, for each record, the identifying integer of the
cluster to which the record is assigned.

— Distance from centroid, that is, for each record, the distance between the
cluster’s centroid and the record.

A default name is offered for the output dataset, based on the name of the
model. You can change the name if you wish.

« Merge Output Dataset with Input Dataset? The default is to merge, as
indicated by the checkmark in the box. If you do not want them merged, click
the checkbox to uncheck it. The output dataset will then be the 2-field output
dataset (cluster assignment and distance from centroid).

A 2-field output dataset is convenient if, for example, you want to merge it with
a different dataset that has only the record identifiers. A merged output dataset
is convenient if, for example, you want to pull out the records belonging to a
given cluster to use with one of the predictive models.

« Random Seed: The random seed determines the positions of the initial
candidate centroids. A default value of 0 is offered; you can change it if you
wish, to any positive integer.

Some usage tips:

— If you want to do another build using the same dataset but with a different
randomization, use different random seeds on the two builds, or use a
random seed of zero on both builds.

— If you want to get the same output using the same dataset on another build,
use the same non-zero random seed value on both builds.

— Ifyou use zero or different random seed values, you are likely to get
different results.

In addition to the navigation buttons, the Step 1 dialog has an Edit Weights
command button. See Edit Weights, below.

When you are ready to proceed, click Next.
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Edit Weights

Click Edit Weights to bring up the Weights File Contents dialog, which you can
use to edit an existing weights file or create a new one.

You can use a weights file to emphasize the importance of some fields over others in
the clustering build process by giving them higher weight values.

A weight can be any value, including zero. Zero means ignore the field; values
other than zero reflect the relative importance you wish to assign to the fields.

The Weights File Contents dialog displays the following:
« Dataset Name: Name of the dataset.

«  Weights File Name: If you specified a weights file on the Step 1 dialog, its
name appears here. If you are creating a new weights file, enter a name for it
here. The file is automatically saved; it is listed in the Darwin Workspace, in the
current project, under Other (if you don’t see it right away;, click View > Refresh
to update the display).

« Weights File Contents: Displays the contents of the weights file, if one is
specified. Otherwise, displays a list of fields in the dataset, with their default
weight values (1), which you can change.

‘Weights File Contents

Dataset Name: I[;AHS

Weightz File Name: I Delete |

‘Weights File Contents

Hame Weight
1e¥s per mile

manual trans

fuel tank capacit
asgenger_capacit
length

wheelbase

width

utuin_space
rear_seat room
luggage capacit
weinht

|»

=== ][=]=]= === ==

A

Apply
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When you have made the desired changes to the weights, click Apply to apply the
weights file and return to the Step 1 dialog. If you decide not to change any
weights, click OK to return to the Step 1 dialog. To delete the weights file, click
Delete.

11.4.2 Clustering — Build Model: Step 2 Sug(ys ez i H G o 1o 5 o)
The Step 2 dialog displays a progress bar that indicates the status of processing, that
is, building the model and scoring the input dataset.

Clustering Wizard - Step 2

Build Clustering Model

Building Clustering Model. ..

Percent Camplate: ’ﬁ

10%

Server Status: |Tue Mow 23 1999 15:15:22 : Executing clustering.

< Back | || | Sten | LCancel | Helg I

When processing is complete, the Wizard proceeds to the next step.

Note: Processing proceeds by functional groups, which means that if you decide to
cancel operations (by clicking Cancel), there could be a significant delay before
processing actually stops.
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Build (Step 1: Specif

Step 4: View
Model Dataset

Cluster Details,

11.4.3 Clustering — Build Model: Step 3

« The Step 3 dialog, View Clustering Model, presents five visualization panels:
Parallel Coordinates

«  Cluster Distances

«  Cluster Variance

«  Cluster Support

« Statistics Summary

Click the tabs to go from one panel to another.

Parallel Coordinates

The first visualization panel is the Parallel Coordinates graph, which compares the
clusters field by field and displays the values for the fields that constitute each
cluster. This graph lets you see at a glance differences between clusters on any given
attribute, and gives an overall picture of how the clusters compare.

For example, most of the clusters in the screen capture below follow a similar
pattern except for one or two. You might want to take a closer look at some of the
clusters to see whether their patterns appear to be related to anything interesting.

Clustering ‘Wizard - Step 3

Yiew Clustering Model -
Walues | Custormize | Save | Print |
Click on the Tabs to view Clustering Models.
Parallel Coordinates | Cluster Distances ] Cluster Yariance ] Clugter Support ] Statistics Summary
B Cluster 1
—’5 _— — —_— B cluster 2
O cluster 3
g
4 W cluster 4
izl
i B Cluster s
o
[ Cluster &
B Cluster 7
- _ [ Cluster 8
1 2 3 4 3 & T g 4 m N 12
Ficldla M Cluster o
Daouble-Click on Dats Point Markers to display values D Cluster 10
< Back Mext » Stem LCancel Help |
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Each cluster is represented by a specific color. Color assignments are arbitrary (but
consistent), and you can modify them if you wish (see Customize, below).

Each cluster line intersects a field line at the relative position for
that cluster’s centroid at that field. You can display the value at T
any data point by double-clicking the data point marker. luggage_capaci
Ordered field values are normalized for purposes of display;
categorical field values are evenly distributed from top to
bottom.

If the dataset on which the model is based has more fields than
can be displayed at one time, a scroll bar appears at the bottom
of the chart to let you bring the remaining fields into view.

Values, Customize, Save, and Print

Note the four command buttons at the top right of the parallel coordinates panel,
they appear on all five visualization panels:

Walues | Customize | Save | Frrint |

« Values: Displays in tabular form the values underlying the visualization panel
graphs (parallel coordinates, cluster variance, and cluster support).

Graph Yalues

Parallel Coordinates
[Field Name] cluster 7 cluster 8 cluster 9 cluster 10 =]
passenger_capacity 5 5 4 5
length 179 169 165267 189.875
wheelbasze 96 96 95.6667 1105
width 74 69 64.7333 71.125
. o’ - - i [
Cluster ¥ariance Cluster Support
cluster | wariance cluster support

1 0.10855 1 7
2 0 2 1]
3 0.247978 3 2b
4 0 4 1]
5 0.195884 5 14
] 0.102239 6 21
i 0 7 1
8 1] ] 1
9 010507 9 15

10 0361177 10 ]

oK
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Walues | Customize | Save | Frrint |

Customize: Allows you to customize aspects of clusters and fields, including
letting you focus on specific clusters or fields. The customization selections
affect all graphs and tables that display cluster information. Clicking Customize
brings up a dialog with four tabs. Click the tabs to go from one to another:

Note: For Release 3.6, customization settings are not saved with the model. This
means that if you customize a model while you are building it and later view it
using the View Model path, you will not see it with the customization settings
you applied during the build. If you think you might want to recreate the
customizations, make a note of them so that you can apply them again during
the View Model path.

—  Cluster Selection: The first tab shows the default cluster selection, that is,
all clusters selected, as indicated by a check mark beside each cluster listed.
To be selected means to be included in all graphs and tables.

ion Optionsg
1 Field 5 election ] Cluster Colors 1 Cluster M aming 1
Selection Sarting Select the Clusters to appear on your Graphs
* Mame cluster name selected Pl
" Murmnber o
" Record Count
" Selected 10 v
" Mariance 2 ¥
3 ¥
4 v
5 ¥
6 ¥
7 i —
8 v
7] [+[]
Select Al Clear &l | Apply
oK

To focus on a subset of clusters, leave those clusters selected and deselect
the others. To deselect a cluster, click its check box to remove the check
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mark; that cluster is then excluded from the analysis and from the graphs
and tables.

Click Select All or Clear All to select or deselect all clusters.

In addition, you can sort the clusters by any of the following: Name,
Number (cluster identifier), Record Count, Selected (since all are by default
selected, you would use this option to deselect the ones you are not
interested in, leaving selected only those of interest), and Variance, by
clicking an option button under Selection Sorting. Clicking a sorting
option does the following: (1) adds a third column to the display (except for
sorting by Name and Selected), (2) labels the column for the chosen sorting
option, (3) lists the sorting option value for each selected field, and (4) sorts
selected fields according to their values for the sorting option.

Click Apply to apply your settings. Click the next tab (Field Selection) to
proceed with customizing, or click OK to return to the Step 3 dialog
(visualization panels).

— Field Selection: On the Fields Selection tab, you have two options,
Automatic and Manual:

*  Automatic uses all the fields and displays up to the number of fields
specified in Max Fields (default is 999, which is also the maximum).

Graph Customization Options

Cluster Selection {Field S Clugter Colors ] Cluster N aming ]
& Automatic Max Fields: [gag =]
il
" Manual
Selection Sorting Select the Cluster Fields to appear on your Graphs

(% [ilzrme field name selected number -

£ 1geloted revs_per_mile i I]J
manual_trans =il
fuel_tank_capacity I 2
passenger_capacity w I
< | »

seecie| Eeznen|

Apply |
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*  Manual lets you specify the fields you want to include or exclude from
the graphs and tables and lets you sort the fields by Name or by

Selected.

Select All and Clear All are enabled in the Manual option. Use them to
select or deselect all fields. By default, all fields are selected, as indi-
cated by a check mark beside each field name in the list. To exclude a
field from the graphs and tables, click its check box to deselect it.

Click Apply to apply your settings. Click the next tab (Cluster Colors) to
continue with customizing, or click OK to return to Step 3 dialog

(visualization panels).

Cluster Colors: To change a color assignment, drag a color from the
right-hand column to the left-hand column. Click Reset to restore the

default assignments.

Graph Customization Options

Cluster Selection ] Field 5 election ]

Clusters
|1

|2

AETH ENTEN

|
|
B

Maroon

T

Wiolet

I_
. Dark Green
I_

Orange

Dirag Color squares to Cluster squares to change default colors for Graphs

Cluster Maming ]

Reset |
Apply |

0K

Click Apply to apply your settings. Click the next tab (Cluster Naming) to
continue with customizing, or click OK to return to Step 3 dialog

(visualization panels).
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11-16

—  Cluster Naming: The Cluster Naming tab lets you assign names to clusters.
Enter the names in the text boxes.

Graph Customization Options
Cluster Selection ] Field Selection ] Cluster Colors 'l

Cluster Mumbers  Cluster Names
1 |1
|2

[T-I - - B - L -t

-

=
=y
=

Apply |

Enter new Cluster Names |n the Text Boxes above

Click Apply to apply your settings. This is the fourth and last
customization tab. Click OK to return to the Step 3 dialog (visualization

panels).
The last two command buttons at the top right of the visualization panels are Save
and Print:

Walues | Custamize I Save | Frririt |

= Save: Brings up a Save As dialog, on which you can enter a name for the file
and specify where it is to be saved. Charts and graphs are saved to bitmap files;
tables are saved to text files (with a . t xt extension).

« Print: Sends the displayed graph or table to your printer. There are some
differences between the online display of the graphs and tables and their
hardcopy printout.
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Cluster Distances
Cluster Distances is the second visualization panel in the Step 3 dialog.

This table displays distances between all pairs of cluster centroids. For example, the
value 1.14999 at the intersection of cluster 3 and 5 represents the distance between
the centroids for clusters 3 and 5. The greater the distance between clusters, the
more different the clusters are.

Clustering Wizard - Step 3
Yiew Clustering Model

Walues | Customize | Save | Frint |
Click on the Tabsg to view Clustering Models.
Parallel Coordinates ] Cluster Yanance ] Cluster Suppart ] Statiztics Summary
1 2 3 4 L] b 7 8 a 10 _

1

2

3

4 _— _—

5 |0.65982|---

6 _|1.17257]— ~

? -

8

9 |1.00382|---

-
=

1 T T T T T
I [ OG007=iiesd  [477635-123550;  [iSSanammdvecy (SSRGS

Move vertical slider bar to change cell color assignments

< Back | Mest > | Stemll | LCancel | Help |

Dashes in a table cell mean that the cluster is empty, i.e., has no members. See
Statistics Summary for an explanation of empty clusters.

Below the matrix is a row showing the color assigned to each range of cluster
distances. Blue is assigned to least distant; red is assigned to most distant.

The slider at the right lets you change color groupings. Moving the slider up lowers
the threshold and includes more clusters in the blue space (low values, less
distance). Moving the slider down raises the threshold and includes more clusters
in the red space (high values, greater distance).

You can save or print any of the visualization panels (see page 11-16). The printout
of Cluster Distances does not include the slider bar at the right or the range values
below the grid.
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Cluster Variance
Cluster Variance is the third visualization panel in the Step 3 dialog.
Cluster variance is shown in a bar chart, with the bars representing the variance for

each cluster, considering each record in the cluster with respect to the centroid. The
dotted line represents the average variance of all clusters displayed.

Clusters with low variability are more homogeneous than clusters with more
variability:

« low variance: tighter, more homogeneous cluster, better defined

« high variance: looser, less homogeneous cluster, less well defined

Clustering Wizard - Step 3

View Clustering Model
Waluesz | Customize | Save I Frrint |
Click on the Tabsz to view Clustering Models.
Parallel Coordinates ] Cluster Distances ]CI Cluster Support ] Statistice Summary
0397292
0.340536
o 0.2837380
= 0.227024
5 0170268
= 013512 | paaaa- - - - ool Rl
0056756 I:l .
0.000000
1 a3 5] T i 9 10
Cluzter Mumber
--- Ayerage VWariance for all Clusters
12096
Double-Click on Yertical Bars to display values
< Back | Hext » I Stem | LCancel | Help I

Double-click a bar to display the variance value for that cluster (or click Values to
display the values underlying all the graphs). When you double-click a bar whose
value is zero, nothing happens (clusters 2, 4, 7, and 8 here have zero variance).

0397292
0.340536
0.233780
0227024
0470265
0113512
0.036756
0.000000

Cluster: 3
variance = 10807
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Cluster Support
Cluster Support is the fourth visualization panel in the Step 3 dialog.

Cluster support is shown in a bar chart, with the bars representing the number of
records from the training dataset that are assigned to each cluster. The dotted line
represents the average number of records for all clusters displayed.

Clustering Wizard - Step 3

Yiew Clustering Model
Walues | Customize | Save | Frint |

Click on the Tabsg to view Clustering Models.

Parallel Coordinates ] Cluster Distances ] Cluster Yanance ] 1 Statiztics Summary

# RecordsiCluster

Cluster Mumber

--- &verage # records for all Clusters
9.3

Double-Click on Yertical Bars to display values

< Back | Mest > | Stemll | LCancel | Help |

Double-click a bar to display the number of records in that cluster.

Clusters 2 and 4 have no support (value = 0), and clusters 7 and 8 have one record
each. This explains why these clusters have zero variance (see Cluster Variance).

Cluster 3 has good support (26) but somewhat high variance (.248). Cluster 6 has
relatively good support (21) and lower variance (.1023); it is tighter cluster. These
two clusters have the most support, and might be worth analyzing further. For
example, it would be interesting to know the rules that determined them.
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Statistics Summary

Statistics Summary is the fifth visualization panel in the Step 3 dialog. It displays
the following statistics for each cluster:

« count
= variance
« standard deviation

Clustering Wizard - Step 3

View Clustering Model

: ) i Waluesz | Customize | Save I Frrint |
Click on the Tabs to view Clustering Models.
Parallel Coordinates ] Cluster Distances ] Cluster Vanance ] Cluster Support ]
cluster count variance | std-dev color
1 7 0.108550( 0.329469
2 1] 0.000000( 0.000000
3 26 0.247978| 0.497974
4 1] 0.000000( 0.000000
5 14 0.195884 | 0.442588
6 21 0.102293( 0.319843
7 1 0.000000( 0.000000
] 1 0.000000( 0.000000
9 15 0.105070( 0.324145
10 2] 0.361177| 0.600980

< Back | Mest » I SteE | LCancel | Help I

As we noted before, clusters 2 and 4 are empty. Empty clusters can happen because
the algorithm (k-means) used to create these clustering models is a form of
competitive learning, in which it is possible to have a centroid that is never
determined to be the “winner” for record assignment. The random seed that
initialized the cluster centroids can affect how records initially get assigned to
centroids. Hence, some clusters can have zero records assigned.

You can save or print any of the visualization panels (see page 11-16). The printout
of Statistics Summary does not include the Color column.

When you have finished examining the graphs and tables displayed on the Step 3
dialog, View Clustering Model, click Next to proceed.

Next takes you to graphs and tables that present the details of each cluster.
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11.4.4 Clustering — Build Model: Step 4 ssiaeni et Gz S Gen s ) Eer o)
The Step 4 dialog, View Cluster Details, presents the details for each cluster. This
dialog has a tab for each cluster; it can display ten clusters at a time. For each
cluster, the Wizard displays a bar chart, with the bars representing fields, and the
statistics for that cluster. The bar graph below displays field details for cluster 9.

Clustering Wizard - Step 4

¥Yiew Cluster Details

Click on the Tabs to view Cluster Details. Yalues | Bzt | Save | Birt |

1 K E iE e G 17 i

Cluster: 9

Field 1 Field2 Figld 3 Field4 FieldS Field & Field 7 Field § Fieldy 10 1 12
Figlds

Double-Click on Yertical Bars to display values

Cluster Murmber: |g Cavnt: |1 [
Cluster Mame: |g Mor-Hull: |15
Population %: |1 6.13% Y ariance: ||]_1 0h07
Mear: ||]_32|]432 Standard Deviation: ||]_3241 AR
< Back | Mext > | Stepll | LCancel | Help |

Bar heights are relative, based on normalized values. In interpreting this graph, be
aware that a very tall bar may have a low value, and a short bar can have a high
value — the bar heights are relative for the field, that is, the tallest bar in field 1 for
cluster 1 means that this is the cluster in which this field has the highest value.

Color assignments are arbitrary (but consistent), and you can change them. (If you
want to change them, click Back to return to the previous step, where Customize is
enabled.)

The table below the bar chart displays the cluster’s defining values: cluster number,
cluster name, population (percentage of records from the dataset population that
belongs to this cluster), mean, count, non-null count, variance, and standard
deviation.
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Values, Save, and Print

Note the command buttons at the top right, Values, Save, and Print. (Customize is
not available at this step; any customizing must be performed in the previous step.)

Walues | [Eustanize | Save I Print |

« Values: Clicking Values brings up a table that shows individual record values
for all fields for each cluster. Click the tabs to move from one cluster to another.

The tables list 11 records:
— The first record is a “typical” record, that is, the centroid.
— Records 2 through 11 are sample records from the dataset.

Use the scroll bars to scroll through all the sample records and all the fields.

Delall Glaph Yalues
Typical-> 4.0000 165.2670 95.6667
Sample[1]-> 4.0000 151.0000 93.0000
Sample[2]-> 40000 164.0000 97.0000
Sample[4]-> 5.0000 172.0000 98.0000
Sample[5]-> 5.0000 170.0000 96.0000 E
Sample[6]-> 40000 146.0000 90.0000

1 E E 14 15 ik 17 i e ] 10
Cluster: 9
Fields-> passenger_capacity length wheelbase widt =+ |
Sample[3]-> 5.0000 172.0000 98.0000
Sample[7]-> 5.0000 175.0000 97.0000 =
» I

oK

These details can be useful to examine if a field’s values appear to be too far
from the typical, which may indicate that this particular field is not valuable to
this cluster’s definition.

« Save: Brings up a Save As dialog, on which you can enter a name for the file
and specify where it is to be saved. Charts and graphs are saved to bitmap files;
tables are saved to text files (with a . t xt extension).

« Print: Sends the displayed graph or table to your printer.
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When you have finished examining the details of each cluster and are ready to
proceed, click Next. Next takes you to Step 5, the Clustering Model Information
dialog.

11.4.5 Clustering — Build Model: Step 5 faiCeniseein(cepzmi (S e (ens s G pbo)
Step 5, Clustering Model Information, is the last step in the Build Model path.
This dialog displays the model’s name and the name of the output dataset. The
output dataset is either the new 2-field dataset (the fields are cluster assignment and
distance of record from centroid) or the merged dataset (merged output and input
datasets), depending on the choice you made on the Step 1 dialog.

Clustering models and the output datasets are saved automatically (and separately):

« Clustering models are saved to your UNIX dar wi n directory, in the
subdirectory for the particular project. They are not listed with other Darwin
models in the Darwin client Workspace listing.

« Clustering output datasets are listed in the Darwin Workspace under Datasets,
Created, if it is the 2-field output dataset. If it is the merged dataset, it is listed
under Datasets, Transformed.

Clustering Wizard - Step 5

Clustering Model Information

Model N ame: ICM DLCARS

Datazet Name: ICMDLDSCAHQ

<Back | Wedo | Siepd | Einsh | Hep |

To see -- from within Darwin -- a list of all saved clustering models, start the
Clustering Wizard and, on the Step 0 dialog, select Apply Model or View Model.
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The drop-down list for Select Model Name lists all saved Darwin clustering models
in the current Darwin project.

(Remember that you must be in the right Darwin project before you invoke the
Clustering Wizard, i.e., once you have started the Wizard, you have access only to
datasets and models that are in your current Darwin project.)

Click Step 0 to return to the Step 0 dialog, where you can select a different path, or
click Finish to exit the Wizard and return to the Darwin client.
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11.5 Darwin Clustering — Apply Model

Apply Model is the second functional path on the Step 0 dialog.

Choose this option if you want to apply an existing clustering model to a different
(but compatible) dataset. (See Section 11.5.1, below, 2d bullet, "Important").

The output of the Apply Model path is a new 2-field dataset with as many records
as the input dataset:

The first field holds the cluster identification integer that defines the cluster to
which each record belongs.

The second field holds a value representing the distance between each record
and the cluster’s centroid.

By default, the output dataset is merged with the input dataset (see below).

11.5.1 Clustering — Apply Model: Step 1 2= St soeety J{(Sep zami)-(Sepsiven-(ene dom)

The Step 1 dialog prompts you for the following information:

Select Model Name: Scroll the drop-down list to find the name of the clustering
model you want to use to score the new dataset.

Select Dataset Name: Scroll the drop-down list to find the dataset that you
wish to apply the model to. The dataset name that appears by default is not
necessarily a dataset that is associated with the model.

Important: The original and new datasets must be compatible, i.e., they must
have the same dataset descriptor and must have undergone the same
transformations in the same order.

Output Dataset Name: Enter a name for the output dataset, which is a new
2-field dataset containing the following information:

— Cluster assignments, that is, for each record, the identifying integer of the
cluster to which the record is assigned.

— Distance from centroid, that is, for each record, the distance between the
cluster’s centroid and the record.

Merge Output Dataset with Input Dataset? The default is to merge, as
indicated by the checkmark in the box. If you do not want them merged, click
the checkbox to uncheck it. The output dataset will then be the 2-field output
dataset (cluster assignment and distance from centroid).
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A 2-field output dataset might be convenient if, for example, you want to merge
it with a different dataset that has only the record identifiers. A merged output
dataset is convenient if, for example, you want to separate the records
belonging to a given cluster to use with one of the predictive models.

Clustering Wizard - Step 1

Apply Clustering Model
You may apply an existing Clustering Model to a New Dataget. Flease zelect the Model Name and Mew
D ataset.

Select Madel Mame: IEMDLdemo4 j

Select Input Dataset Marne: Idemo_eval j
Output Dataset Marne: |dem0apply2
v Merge Output Dataset with Input Dataset?
< Back | Mext > | Step | LCancel | Help |

When all the necessary information is entered, click Next to proceed.
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11.5.2 Clustering — Apply Model: Step 2 “2=-—( s 3 seeen HCp2a I Coname- G aoay

Model Result Detalj

The Step 2 dialog displays a progress bar that indicates the status of the processing,
i.e., scoring the new dataset.

Processing occurs by functional groups, which means that if you decide to cancel
operations (by clicking Cancel), there could be a significant delay before processing
actually stops.

Clustering Wizard - Step 2

Apply Clustering Model

Scoring Dataset...

Percent Complete:

Server Status: [Tue Dec 71939 16:37:39 : Projecting fields in dataset "Tempaddh ewField2".

< Barh | [ vt | Stem | [Earee] | HElR |

When processing is complete, the Wizard proceeds to the next step.
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11.5.3 Clustering — Apply Model: Step 3“2 (g st HE%amrHCopaeH G o)
The Step 3 dialog, View Results, presents one visualization panel:
«  Cluster Support

Cluster Support

The cluster support graph compares the support of the model’s original clusters
with the support of the clusters that result from applying the model to the new
dataset.

In each pair of bars, the grey bar on the left represents the original dataset; the
colored bar on the right represents the new dataset. The values plotted on this bar
are the percentages of records that belong to the particular cluster in the original and
new dataset.

Clustering Wizard - Step 3

Apply Clustering Model - Yiew Results

Walues | Customize | Save I FErrint |
Cluster Support ]

B
£ 42
o 36
a% a0
g 24
E 18
5 12
o
5 5
B 0
= 1 2 3 4 5 5 7 g 9 10

Cluster Mumber

Lverage # records for Criginal Dataset Clusters = 237 1
Average # records for Apply Dataset Clusters = 806
Double-Click on Yertical Bars to display values

< Back | Mest » I SteE | LCancel | Help I

Double-click a bar to display its underlying value:
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Values, Save, and Print
Note the command buttons at the top right of the visualization panel:

Walues | Customize I Save | Frrint |

Values: Displays in tabular form the values underlying the cluster support
graph. These values are converted to percentages for plotting on the bar graph.

The grey column on the left holds the values for the original dataset; the white
column on the right holds the values for the new dataset.

Graph Yalues

Cluster Support
cluster zupport zupport
1 902 318
2 234 84
3 192 66
4 202 Fil|
5 158 48
] 204 65
7 143 43
] 1] 1]
9 184 60
10 146 a9l
0k |

Customize: The only customization option available in the Apply path is
Cluster Selection; the other customizing options are not available at Release 3.7.

By default, all clusters are selected. To focus on a subset of clusters, leave those
clusters selected and deselect the others by clicking their checkboxes. Click
Apply to apply your settings; then click OK to return to the graph, where you
will see the results of your choices.

Save: Brings up a Save As dialog, on which you can enter a name for the file
and specify where the file is to be saved. Charts are saved to bitmap files; tables
are saved to text files (with a . t xt extension).

Print: Sends the displayed graph or table to your printer.

Click OK to return to the Step 3 dialog (visualization panel). Then click Next to
proceed.
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11.5.4 Clustering — Apply Model: Step 4 2w e sreen NG 2mm-C oo -G o)
The Step 4 dialog, Apply Result Detail, is the last step in the Apply Model path. It

displays a grid containing individual record values for all fields for each cluster you
specify. Use the Cluster list box to specify a cluster.

The grid lists 11 records:
« The first record is a “typical” record, that is, the centroid.
« Records 2 through 11 are sample records from the dataset.

Use the scroll bars to scroll through all the sample records and all the fields.

Clustering Wizard - Step 4

Apply Result Detail
Select a Cluster to Yiew Field Data.
CIuslet:I1 vl
Fields
Fields-> | family_i _indicator | purchasing_power_indic ﬂ
Typical-> 290.3330 270.2940
Sample[1]-> 185.0000 185.0000
Sample[2]-> 95 0000 85 0000 -
A 3
<Back | M=o | Step 0 Einish | Help |

The result details can be useful to examine manually if a field’s values appear to be
too far from the typical. This may indicate that this particular field is not valuable to
this cluster’s definition.

When you have finished examining the result details, click Step 0 to return to the
Step 0 dialog, where you can specify another path, or click Finish to exit the Wizard
and return to the Darwin client.

The output dataset is listed in the Darwin Workspace under Datasets, Created, if it
is the 2-field output dataset. If it is the merged dataset, it is listed under Datasets,
Transformed.
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11.6 Darwin Clustering — View Model
View Model is the third functional path on the Step 0 dialog.

Choose this option to retrieve and view a previously built clustering model and to
customize it.

11.6.1 Clustering — View Model: Step 1 =L )HCuar-an)
This dialog contains the following:

« Select Model Name: Scroll the list to find the name of the model you want to
view.

« Percent Complete: A progress bar indicating status of the retrieval.

Click Next to retrieve the model. The progress bar indicates the status of the
retrieval. When processing is complete, the Wizard proceeds to the next step.

Clustering Wizard - Step 1

¥iew Clustering Model

Retrieving Clustering Model__.

CMDLdemal

Percent Complete: ’ﬁ

10%

Server Status: |Head}'

< Bk | = | Stenl | LCancel | HelE I

If you change your mind at any point and click Cancel, be aware that processing
occurs by functional groups, and that therefore when you click Cancel, there could
be a significant delay before processing actually stops.
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11.6.2 Clustering — View Model: Step 2 iz )-Caar-(Gmim,)

The Step 2 dialog presents five visualization panels:
« Parallel Coordinates

« Cluster Distance

«  Cluster Variance

«  Cluster Support

«  Statistics Summary

Click the tabs to go from one visualization panel to another. (These are the same
visualization panels that are displayed in the Build Model functional path.)

Parallel Coordinates

The first panel is the Parallel Coordinates graph, which presents a field-by-field
comparison of all the clusters, and displays the values for the fields that constitute
each cluster. This graph lets you see at a glance how the clusters compare — how
similar their patterns are, how different they are on any given attribute, whether
there are any that are markedly different from all the others, etc.

Clustering Wizard - Step 2

Yiew Clustering Model
Walues | Customize | Save | FErint |

Click on the Tabs to view Clustering Models.

Parallel Coordinates | Cluster Distances ] Cluster Variance ] Cluster Support ] Statistics Summary

B cluster 1

W Cluster 2
X Cluster 3

B Cluster 4

Clusters

I cluster 5

[ Cluster &

W Cluster 7

[ Cluster 8

Fields

B Cluster g
Dauble-Click on Data Point Markers to display values

KN |

O cluster 10

< Back | Mext > | Stepll | LCancel | Help |

Double-click a data point to display the value for that point.
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Note the scroll bar at the bottom of the chart. This scroll bar appears whenever you
are viewing a model that is based on a dataset with more than 12 fields. In this case,
the dataset has 23 fields. Use the scroll bar to display the rest of the parallel
coordinates chart.

Values, Customize, Save, and Print
Note the command buttons at the top right of the parallel coordinates panel; they

apply to all five visualization panels:

Walues | Customize | Save | Frrint |

« Values: Displays in tabular form the values underlying the graphs (parallel
coordinates, cluster variance, and cluster support).

Graph Yalues

Parallel Coordinates
[Field Hame] cluster 1 cluster 2 cluster 3 cluster 4 *|
title 1 1 2 2 —
dwelling_unit_size 1.05464 2.00662 3.575 2 41667
family_income_indicator |625.301 653.51 416.813 246,181
purchasing_power_indicat |575.109 602.748 389.854 231.354
4 | W]
Cluster ¥ariance Cluster Support
cluster | wariance cluster | support
1 1.45118 1 183
2 1.10336 2 151
3 0953362 3 240
4 1.09324 4 144
5 1.99174 5 a3
6 1.99753 [ 124
7 0347561 7 847
8 1.92613 8 218
9 1.93707 9 185
10 1.43908 10 186
0K

« Customize: Allows you to customize aspects of clusters and fields, including
letting you focus on specific clusters or fields. The customization selections
affect all graphs and tables that display cluster information. Customize brings
up a dialog with four tabs. Click the tabs to go from one to another. See Section
11.4.3 in the Build Model path for a description of the four customization
options. For Release 3.7, customization settings are not saved with the model.
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= Save: Brings up a Save As dialog, on which you can enter a name for the file
and specify where the file is to be saved. Charts and graphs are saved to bitmap
files; tables are saved to text files (with a . t xt extension).

« Print: Sends the displayed graph or table to your printer.
Click OK to return to the Step 2 dialog (visualization panels).

Cluster Distances
Cluster Distances is the second panel in the Step 2 dialog.

Cluster Distances is a table that shows the distances between all pairs of cluster
centroids. For example, the value 1.12703 at the intersection of cluster 3 and 4
represents the distance between the centroids for clusters 3 and 4. The greater the
distance between clusters, the more different the clusters are.

Clustering Wizard - Step 2

View Clustering Model
Waluesz | Customize | Save I Frrint |

Click on the Tabs to view Clustering Models.

Parallel Coordinates ]

Cluster Vanance ] Cluster Support ] Statistice Summary

¥ 8 1o

1.10175|

[1.4114 [1.12703)

1.23976 ~

1.47512]1.22352|1_34155|

1.32614

1.39245)

T
| e R )

Move vertical zlider bar to change cell color assignments
< Back | Mest » I SteE | LCancel | Help I

Dashes in a table cell mean the cluster is empty;, i.e., has no members (see Statistics
Summary for an explanation of empty clusters).

Below the matrix is a row showing the color assigned to each range of cluster
distances. Blue is assigned to least distant; red is assigned to most distant.

The slider at the right lets you change color groupings. Moving the slider up lowers
the threshold and includes more clusters in the blue space (low values, less
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distance). Moving the slider down raises the threshold and includes more clusters
in the red space (high values, greater distance).

Cluster Variance
Cluster Variance is the third panel in the Step 2 dialog.

Cluster variance is shown in a bar chart, with the bars representing the variance for
each cluster, considering each record in the cluster with respect to the centroid. The
dotted line represents the average variance of all clusters displayed.

Clusters with low variability are more homogeneous than clusters with more
variability:

« low variance: tighter, more homogeneous cluster
« high variance: looser, less homogeneous cluster

Double-click a bar to display the specific variance for that cluster. If the value is 0,
nothing happens when you double-click the bar.

Clustering Wizard - Step 2

Yiew Clustering Model
Walues | Customize | Save | Frint |

Click on the Tabsg to view Clustering Models.

Parallel Coordinates ] Cluster Distances ] Clha Cluster Support ] Statistics Surnmary

2187274
1 683352
1569435
1255538
0541691
0627794
0313397
0000000

Wariance

g 10
Cluster Mumber
--- Average Yariance for all Clusters
1.424025
Doukle-Click on “ertical Bars to dizplay values
< Back Mest > Stemll LCancel Help
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Cluster Support
Cluster Support is the fourth panel in the Step 2 dialog.

Cluster Support is shown in a bar chart, with the bars representing the number of
records in each cluster. The dotted line represents the average number of records for
all clusters displayed.

Double-click a bar to display the number of records in that cluster. If there are no
records in a particular cluster, nothing happens when you double-click the bar.

Clustering Wizard - Step 2

Yiew Clustering Model
Walues | Customize | Save | FErrint |

Click on the Tabs to view Clustering Models.

Parallel Coordinates ] Cluster Distances ] Cluster ¥ ariance Statistics Summary

734
GG
532
399
266
133

# RecordsiCluster

1 2 3 4 5 g 7 g 9 10
Cluster Mumber

--- Average # records for all Clusters
2371

Double-Click on Yertical Bars to display values

< Back Mext > Steml LCancel Help
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Statistics Summary
Statistics summary is the fifth and last panel in the Step 2 dialog.

The statistics summary table displays the following statistics for each cluster:

« count
« Vvariance

= standard deviation

Clustering Wizard - Step 2

View Clustering Model

Click on the Tabsz to view Clustering Models.

Parallel Coordinates

] Cluster Distances

Walues

| Customize |

Save

Frrint |

] Cluster ' ariance

] Cluster Support

cluster count variance | std-dev color
1 183 1.451180( 1.204650
2 151 1.103360( 1.050410
3 240 0.953362| 0.976403
4 144 1.093240( 1.045580
5 93 1.991740( 1411290
[ 124 1.997530( 1.413340
7 847 0.347561| 0.589543
8 218 1.926130( 1.387850
q 185 1.937070( 1.391790
10 186 1.439080( 1.199620
< Back | Mewt Step | Lancel | Help |

If you find empty clusters, you may wonder how they can happen. Empty clusters
can happen because the algorithm used to create these clustering models (the
k-means algorithm) is a form of competitive learning, in which it is possible to have
a centroid that is never determined to be the “winner” for record assignment. The
“seed” chosen to initialize the cluster centroid can affect how records initially get
assigned to centroids. Hence, some clusters can have zero records assigned.

When you have finished examining the graphs and table displayed on the View
Clustering Model dialog, click Next to proceed. Next takes you to graphs and
tables that present the details of each cluster.
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11.6.3 Clustering — View Model: Step 3 e

The Step 3 dialog, View Cluster Details, presents the details for each cluster. This
dialog has a tab for each cluster; it can display ten clusters at a time. For each
cluster, the Wizard displays a bar chart, with the bars representing fields, and the
statistics for that cluster. The screen capture below displays field details for
cluster 7.

Clustering Wizard - Step 3

View Cluster Details

Click on the Tabs to view Cluster Details. Values | (EUStGrTiiEs | Save | Erint I
1 e 1E iE 15 G ez ‘]8 E 10 i

Cluster: 7

Figlds

Double-Click on Yerical Bars to dizplay values

B ]
Cluster Mumber: |7 Count; |34?
Cluster Mame; |7 Mon-Mull |34?
Fopulation : |35_?2z Wariance; ||]_34?551
Mean: ||]_53|]|]21 Standard Deviation: ||]_539543
<Back | Heio | Stepd | Einsh | Hep |

Bar heights are relative, based on normalized values. In interpreting this graph, be
aware that a tall bar may have a low value, and a short bar can have a high value —
the bar heights are relative for the field, that is, the tallest bar in field 1 for cluster 1
means that this is the cluster in which this field has the highest value.

The table below the bar chart displays the cluster’s defining values: cluster number,
cluster name, population (percentage of records from the dataset population that
belongs to this cluster), mean, count, non-null count, variance, and standard
deviation.
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Values, Save, and Print

Note the command buttons at the top right, Values, Save, and Print. (Customize is
not available in Step 3 of the View Model path.)

Walues | [EUstamize | Save I Prrint |

« Values: Clicking Values brings up a table for each cluster that contains
individual record values for all fields for that cluster. Click the tabs to move
from one cluster to another. The tables list 11 records: the first record is a
“typical” record, that is, the centroid; records 2 through 11 are sample records
from the dataset.

Use the scroll bars to scroll through all the sample records and all the fields.

« Save: Brings up a Save As dialog, on which you can enter a name for the file
and specify where it is to be saved. Charts and graphs are saved to bitmap files;
tables are saved to text files (with a. t xt extension).

« Print: Sends the displayed graph or table to your printer.

1 E E ¢ 5 18 17 ]a E 710 i

Cluster: 7
Fields-» dwelling_unit_size family_income_indicator | purchasing_power_indic addre 2|
Typical-> 6.2211 278.5890 259.5990
Sample[1]-> 7.0000 185.0000 185.0000
Sample[2]-> 2.0000 280.0000 255.0000
Sample[3]> 1.0000 300.0000 290.0000
Sample[4]-> 1.0000 300.0000 320.0000
Sample[5]-> 1.0000 205.0000 220.0000 =
Sample[6]-> 30.0000 300.0000 255.0000
Sample[7]-> 9.0000 65.0000 55.0000 =
[] | LlJ

Step 3 is the last step in the View Model path. Click Step 0 to return to the Step 0
dialog, where you can select another path, or you can click Finish to exit the Wizard
and return to the Darwin client.
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11.7 Darwin Clustering — Generate Rules
Generate Rules is the fourth path on the Step 0 dialog.

This option lets you generate the rules that determine the clusters in a specified
model. The rules can sometimes provide help in understanding the meaning of the
clusters.

Generate Rulesf” step 1:Specify Step 2: Generate)_(Step 3:Display)

11.7.1 Clustering — Generate Rules: Step 1
The Step 1 dialog prompts you for the name of a model and dataset.

« Select Model Name: Scroll the drop-down list to find the name of the model
whose rules you wish to generate.

« Select Dataset Name: When you select a model name in Select Model Name,
the name of the dataset on which it was built appears in Select Dataset Name.
You can generate rules for this dataset or for any other compatible dataset. (A
compatible dataset is one that has the same dataset descriptor and has
undergone the same transformations in the same order.)

Clustering Wizard - Step 1

Generate Rules
Apply a clustering model to a dataset to generate rules. When you zelect a model, the name of its
dataset appears in Dataset Mame. You can use this or any other compatible dataset.
Select Model Name: ICMDLEAHS ﬂ
Select Dataset Mame: IEAHSl ﬂ
< Back | Mest » | Stemll I LCancel Help

Click Next to proceed.
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11.7.2 Clustering — Generate Rules: Step 2 == (eaimzimas) - Co Lz )-Craie

Dataset and Model Rules ules

The Step 2 dialog displays a progress bar that indicates the status of the operation.
Click Next to begin processing.

When processing is completed, the Wizard takes you to the next step.

Clustering Wizard - Step 2

Generate Rules

Generating Model Rules. ..

Percent Complete: .. ... ... ..

A0%

Server Status: [Tue Nov 231939 18:30:44 : Growing tree ... node 1

< Barh | [ vt | Stem | LCancel | HElR |

If you change your mind and click Cancel, be aware that there could be a significant

delay before processing actually stops, because the operation proceeds by functional
groups.
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11.7.3 Clustering — Generate Rules: Step 3 (it -5z (i)

The Step 3 dialog displays the rules that define a specified cluster.

You can specify any of the available clusters that were derived from the model and
dataset pairing that was used to generate the set of rules.

When you specify a cluster, the Rules box displays the list of rules for that cluster,
and the Selected Rules box displays the ASCII text for the rule(s).

Clustering Wizard - Step 3

Generate Rules

Choosze the Cluster to digplay Cluster specific Rules.

Populated Clusters: Ig - l

Selected Rules
[Cluster B]

[Rulez 111F manual_trans natin {0} AMD domestic natin { 1 1 AND
weight > 2492 THEW CLUSTER =6

Selectall | Clearal | Save |

<Back | Wedo | Siepd | Einsh | Hep |

Reading the rules correctly in most cases requires that you know how the values for
that variable were coded. For example, a tree rule that states "IF origin = 1" is
meaningless unless you know that this is a multivalued categorical variable for
"country of origin," and that it uses the following values: 0, 1, 2, and 9, with0 = U.S,,
1 =Japan, 2 = Germany, and all others = 9. Similarly, the tree rule shown in the
screen capture above reads "IF manual_trans not in {0}, which is pretty mysterious
until you learn that this field is binary, to be interpreted as true/false, with 0 = false
and 1 = true, so that "manual_trans not in {0}" means "manual transmission not
false"; in other words, this vehicle has a manual transmission.

Some tree rules are more straightforward. For example, an ordered variable for
wheelbase might contain number of inches, and if a tree rule states "IF wheelbase
<= 99" you know it is saying "if this vehicle’s wheelbase is less than 99 inches (then
what? then this vehicle belongs in cluster x)." Although you can read this rule more
easily, it may have nothing to do with anything of interest to you. Ordered variables
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can of course also be coded; you might see a tree rule that reads "IF OQ14z => 4",
you’ll need to know how responses were coded.

In general, the rules offer you your best chance of understanding the clusters that
the wizard found. The rules might make some sense to you, or they may make no
sense whatsoever. Their advantage is that they are, empirically, the characteristics
that define the clusters. But remember, knowledge of the data is important.

In the example shown here, we’ve generated the rules for clusters 6 and 3 (clusters
with the most support). Each cluster is defined by only one rule (this is not typical,
and may be an artifact of the dataset’s small size (93 records, 12 fields) or some
other characteristic of the dataset).

Rule 1 for cluster 6:

[Cluster £]

[Rule: 1]1F manual_trans not in { 0} AND domestic notin { 1} AND
weight > 2492 THEM CLUSTER =6

If the car has a manual transmission, is foreign, and weighs over 2492 pounds, it
belongs in cluster 6.

Rule 1 for cluster 3:

[Cluster 3]

[Rule: 171F matual_trans in £ 0} AND domestic in {1} THEN
CLUSTER =3

If the car has an automatic transmission and is domestic, it belongs in cluster 3.

A next step might be to create separate datasets for the two clusters and use them
with a predictive model. The people whose records are in cluster 6 -- manual
transmission, foreign, weighs over 2492 pounds -- may be people who enjoy the feel
of a large, performance car of European or Japanese origin. The people in cluster 3
have rather different preferences -- domestic cars with automatic transmissions. You
might want to tailor a marketing approach to the preferences of each group, and test
the approaches using a predictive model with the datasets built on each cluster.

You can save the rules for a specified cluster to a text file by clicking Save; you’ll be
prompted for a name and location.

The Select All button selects all the rules and displays their ASCII text. The Clear
All button clears both the Rules box and the Selected Rules box.

Click Step 0 to return to Step 0, where you can select a different functional path, or
click Finish to exit the wizard and return to the Darwin client.
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11.8 Darwin Clustering — Delete Model

Choose this path to delete a clustering model.

11.8.1 Clustering — Delete Model: Step 1 ===
There is only one dialog in the Delete Model path.

The Step 1 dialog prompts you to specify the name of the clustering model you
want to delete. You can delete one model at a time.

To delete the model, click Delete. Once a model is deleted, it is gone forever; you
cannot retrieve it.

Clustering Wizard - Step 1

Delete Model

You may Delete an existing Clustering Model that is no longer needed.

Select Model Mame: (YN NN

Delete Model |

DELETED MODELS CAN NOT BE RETRIEVED!

<Back | Heio | Stepd | Finish | Hep |

When you have finished deleting any models you don’t want to keep, click Step 0
to return to the Step 0 dialog, where you can select another path, or click Finish to
exit the Wizard and return to the Darwin client.
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Tips for Dealing with Missing Values

This chapter describes several ways to deal with missing values in Darwin datasets.

If your dataset contains fields that do not have values and you want to use Darwin
to deal with the missing values, you have several options:

« Use the Missing and Select transforms to remove all records containing the
missing value.

« Use the Replace transform to replace the missing value with a typical value.
« Use the Missing Values Wizard to detect and treat the missing values.

« Use a Darwin model to predict missing values.

12.1 Detecting and Replacing Missing Values

12.1.1 How Darwin Detects Missing Values

The only missing value that Darwin detects is a null value, that is, no value in the
field at all. You cannot specify that some non-null value (for example, “*”) indicates
a missing value. Also, if the delimiter (separator) in a dataset is “ *“ (space), Darwin
interprets “ “ (two spaces) as one space, not as two separators with no value
between them.

In summary, to use any of Darwin’s missing value facilities:
« the dataset must have a delimiter that is not " " (space)

= missing values must be indicated as null values (for example, if the delimiter is
“ then “,,” indicates a missing value)
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12.1.2 Replacing Values

If you want to substitute another value for a missing value, you must decide what
value to substitute. You may have information about the dataset that permits you to
pick some value to substitute for missing ones, such as the maximum, minimum, or
average of the existing values. You can also create a Darwin model that predicts the
missing values.

12.1.3 Replacing the Missing Value with a Typical Value

The Replace transform lets you replace each null value with a typical value (the
average of the values in the field.) To replace null values in field f1 with the average
value of f1, select the Replace transform and specify the following items in the
Field Information box:

« Replaced: f1
« Compared: f1
« Comparator: Equal (the default)

Leave the Values both blank. Click Transform. The new dataset will have the
average value of f1 substituted for any occurrence of null.

12.2 Removing Records Containing the Missing Value

The Missing transform identifies missing values in a field f1. The transform creates
a new dataset containing the field f1_m, which has two values, 0 and 1; 1 indicates
that the field f1 in the same record has an null value. Once you’ve located all
missing values, you can use the Select transform to remove all records from the
transformed dataset that have a missing value in field f1; do this by selecting all
records where f1_m is equal to 0. As a last step, you may want to use the Project
transformation to remove the f1_m values.

12.3 Using the Missing Values Wizard

The Missing Values Wizard permits you to identify and treat record-wise and
field-wise missing data; that is, you can either remove records for which data is
missing in specified fields, or you can assign a value to fields that have missing
values. When you assign values to fields, you substitute the same value in all null
fields; for example, you might substitute the maximum value. For more
information, see Chapter 7.
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12.4 Using a Model to Predict Missing Values

Suppose that the field f1 in the dataset Original.ds has some missing values. You
can use a Darwin model to predict missing values as follows:

1.

From Original.ds, create two datasets, NotMissing.ds, consisting of those
records in which f1 has a value; and Missing.ds, consisting of those records in
which the value of f1 is missing. You can create these datasets in one of the
following ways:

« edit the text file on UNIX and use the Text Import Wizard to create Darwin
datasets

« apply the Missing and Select transforms to Original.ds, as described in
Section 12.2

Use NotMissing.ds to create a Match model with the target field f1. You may
want to use the Modeling Wizard to create the model.

When you have a model that predicts values for f1 with an appropriate level of
confidence, use that model to predict the values of f1 in Missing.ds. The
prediction results in a dataset that has has a prediction f1_p for each values of
f1 in Missing.ds and a confidence for each prediciton. Use these values to
replace the missing values in Original.ds.
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Files and Datasets for Practice

We provide several files and datasets for you to use in experimenting and practicing
with Darwin. All are in the directory

/ opt / TMXdar wi n/ deno/ dar wi n/ deno. pr oj

These practice datasets are subsets of real-world datasets that have been modified
to make effective demonstrations. For example, deno is a marketing dataset (target:
magazi ne_subscri ber), house is a housing survey of a Boston neighborhood
(target: medv (median value)), sal ary is U.S. Census Bureau information (target:
class: 0 = low income, 1 = high income). Chur ner s is a (partially) artificial dataset
depicting the loyalty of customers of a telephone company (target: 1 = churn, 0 =
loyal).

Before proceeding, you should study the online help and Using Darwin and Darwin
Reference.

13.1 Setting Up the Practice Files and Datasets

Follow the steps outlined below.

« After the Darwin server software has been installed, someone logged in as
superuser (root) can enable the Darwin demo by entering the following
command:

# sh /opt/ TMdar wi n/ deno/ deno- set up
(If you reboot your system, the system administrator will have to re-execute this
command.)

When you see the message “Server started,” you are ready to begin. If the
message is not displayed, enter the command

# [ opt/ TMdar wi n/ et ¢/ darw nconfig start deno-config
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Now look at the configuration file:

# cat /opt/ TMdarw n/ et c/ demo- config
and make a note of the entries for the following:

nane

description

server

por t
You will need this information when you install the Darwin client software (see
Darwin Installation and Administration, Release 3.7).

Now anyone logged in as an ordinary user can start Darwin, create a project, and
begin experimenting with these practice files and datasets.

13.2 Using the Practice Files and Datasets

Note: Do not set denp. pr oj as the active project. It is created for the sole purpose
of storing files to be shared by all users. You will drag files and datasets from it and
drop them in your newly created practice project.

Table 13-1 lists the files and datasets for practice. The first eight entries come in
pairs — for each, there is a text file (with a. t xt or. asci i extension)and a
descriptor file (with a. des extension). For example, for the first item listed, the two
filesare car s2. t xt and car s2. des. You use these files to create a Darwin
dataset. There are two methods:

Use the Text Import Wizard: Drag and drop only the text data file, for exaple,
cars2. txt, toyour new project, and use the Text Import Wizard to create the
Darwin dataset. (You don’t need the descriptor file; the Text Import Wizard
creates one from the information in the text file; this is one of the advantages of
using the Wizard.)

Use Create Dataset: Drag and drop the text file and descriptor file to your new
project, and use the Create Dataset command.

Note: If you create the dataset by hand, you may have to specify the delimiter
used in the text file to separate fields. The default delimiter is a comma. If the
text file you are working with uses a different delimiter, you’ll need to specify
that delimiter before proceeding. Go to Options -> Advanced, and click the
Datasets tab, where you can specify the delimiter used in the file.

Entries 9 and 10 in Table 13-1, CD_buyers and Churners, are already Darwin
datasets, and have the extension . ds . You can use them as is for dataset
transformations and for building models.
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Table 13—1 Files and Datasets for Practice

Number of Number

Name Records of Fields Delimiter Target Field Comment

1 car2 93 12 space donestic binary target

2 cars 406 8 space origin multiclass target, string

3 carsil 406 8 space origin multiclass target, integer

4 denp 2371 23 comma nmgazi ne binary categorical target,

subscri ber 1 =likely subscriber

5 gernman 1000 21  space azl credit risk: 1 = good,
2 =bad

6 house 506 14  space MEDV ordered target

7 nush 8124 23 comma edi b-pois string target

8 salary 3000 15 comma class 1 = high salary

9 CD_buyers 3000 15 comma CD buyer This file is a Darwin
dataset

10 Churners 2070 26 comma  Churner This file is a Darwin

dataset

For most of these datasets, the fields have names that are meaningful. This is not the
case with the german and the Churners datasets. For a translation of the field
names in these two datasets, see Sections 13.2.1 and 13.2.2, below.

13.2.1 Churners Dataset Fields

The Churner field names and their meanings are as follows:

Field Name, Form, Type

Meaning

Phone castring
ZI P castring 5
MoUMb o int
MoUPMb o int
MoU3Md oint
MoUCh1M o int

phone number

postal code

minutes of use -- most recent month

minutes of use -- previous month

minutes of use -- 3 months ago

change in usage from previous month
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Field Name, Form, Type

Meaning

MoUCh3M o int
CunBMch oint
Cust Mos oint
LongD cint

Cal | Wcint

Li nes oint

Voi ceM cint

Cell cint

ConvB c _astring 4
Sex c_astring 1

I ncone odouble
Sports c_astring 4
Nat ure cint

Arts c_astring 1
Hs TV oint
Travel c astring 15
Educ castring 15
TARGET cint

Tot MoU o int

Tot Chng oint

change in usage from 3 months ago
cumulative 3-month change

active customer for how many months
has Long Distance service

has Call Waiting service

number of phone lines

has Voice Mail service

has mobile phone service

gender

income

interest in sports

interest in outdoor activities

interst in Arts

hours of TV watched (per week?)
interest in Travel

level of Education

target: 1 = churner, 0 = loyal

artificial: sum of MoUMb, MoUPMb, MoU3 Mo
artificial: sum of MouCh1Mb, MoUCh3Md
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13.2.2 German Dataset Fields

The fields (attributes) in the german dataset are named al through a21; the coded
values for each field have names related to the field name. The names and their
meanings are as follows:

Field Name,
Form, Type Value Name Meaning

al oint status of checking account (amounts are in Deutsch
marks)
all ...<0DM
al2 0<=...<200DM
al3 ...>=200 DM / salary assignments for at least 1 year
ald no checking account
a2 oint duration in months
a3 cint credit history
a30 no credits taken / all credits paid back duly
a3l all credits at this bank paid back duly
a32 existing credits paid back duly til now
a33 delay in paying off in the past
a34 critical account / other credits existing (not at this bank)
a4 cint purpose
a40 car (new)
a4l car (used)
a42 furniture/equipment
a43 radio/television
ad4 domestic appliances
a45 repairs
a46 education
aa7 vacation (no instances)
a48 retraining
a49 business
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Field Name,
Form, Type Value Name Meaning
a410 other
a5 oint credit amount
a6 oint savings account/bonds
a6l ...<100 DM
a62 100<=...<500 DM
a63 500 <=...< 1000 DM
a64 ..>=1000 DM
a64 unknown/no savings account
a7 oint present employment since
a7l unemployed
ar2 ...<lyear
ar3 l1<=...<4years
a74 4<=...<T7years
a75 .>=7years
a8 oint installment rate in percentage of disposable income
a9 cint personal status and gender
agl male : divorced/separated
a92 female : divorced/separated/married
a93 male : single
a9%4 male : married/widowed
ag95 female : single
all cint other debtors/guarantors
al0l none
al02 co-applicant
alo3 guarantor
all oint present residence since
al2 cint property
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Field Name,
Form, Type Value Name Meaning
al2l real estate
al22 if not a121, building society savings agreement/life insurance
al23 if not al21 or al22, car or other, not in attribute 6
al24 unknown/no property
al3 oint age in years
al4d cint other installment plans
al4l bank
al4z stores
ala3 none
al5 cint housing
alsl rent
al52 own
al53 for free
al6 oint number of existing credits at this bank
al7 cint job
al7l unemployed/unskilled -- nonresident
al72 unskilled -- resident
al73 skilled employee/official
al74 management/self-employed/highly qualified employee/officer
al8 oint number of people being liable to provide maintenance for
al9 cint telephone
alol none
al92 yes, registered under the customer’s name
a20 cint foreign worker
a201 yes
a202 no
a2l cint target field -- credit risk
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Field Name,
Form, Type Value Name Meaning

1 good
2 bad

13.2.3 German Dataset Cost Matrix

The ger man dataset also requires the use of a cost matrix, as follows:

1 2
110 1
2 |5 o

(1 =good, 2 = bad)

Rows represent the actual classification; columns represent the predicted
classification.

It is worse to classify a customer as good when they are bad (5) than it is to classify
a customer as bad when they are good (1).
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Keyboard Shortcuts

This appendix lists the keyboard shortcuts for Darwin commands.

Keyboard shortcuts (accelerator keys) provide a way to navigate the Darwin
graphical user interface without using the mouse. Keyboard shortcuts include the
arrow keys, key combinations, and function keys. Key combinations are
accomplished by holding down one key, usually the Alt or Control (abbreviated as
Ctrl) key, while you then press another key. Such key combinations are indicated
with a plus sign (+), as in Alt+p, which means to press and hold the Alt key down
and then press p.

Arrow Keys: To open a menu, press Alt+shortcut key (for example, press Alt+p to
open the Project menu). Then use the right and left arrow keys to move across the
menu bar. On an open menu, you can navigate the menu with the arrow keys.
Select a menu item by navigating to it with the arrow keys and pressing Enter, or by
pressing the shortcut key while the menu is open.

In an open window, move from field to field by pressing Tab. In a tabbed window,
move from tab to tab by pressing Ctrl+Tab.

Shortcut Keys: Shortcut keys are the underlined characters in the names of menus
and commands. For example, in the Project menu, the first letter is underlined. This
means that p is the shortcut key. Shortcut keys are not case-sensitive; you can use
either upper- or lowercase letters. Shortcut keys are specific to a menu, i.e., some
letters are used in more than one menu, and produce different results in different
menus.

Table A-1 lists Darwin keyboard shortcuts by menu.

Table A-2 lists Darwin Control key and Function key shortcuts by numerical and
alphabetical order.

Note that successful use of shortcut keys requires that the cursor be in a particular
window or a particular area of a window. Typically this requires that you click in
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that window or area, which of course depends on your being able to tell where the
cursor is.

In addition, you can use the generic Windows keyboard shortcuts (consult
Windows documentation for full information, e.g., The Windows Interface Guidelines
for Software Design). For example, in an open window, you can move from field to
field by pressing Tab, and, in a tabbed window, you can move from tab to tab by
pressing Ctrl+Tab.

Table A—1 Darwin Keyboard Shortcuts

Menu To do this: Press these keys: or these keys:
Project To open Project menu Alt+p

To create a new project Alt+p n Ctrl+n

To gpen an existing project Alt+p o Ctrl+o

To close a project Alt+p ¢

To Save a project Alt+p x Ctrl+s

To create a new file Alt+p f

To export a table

To display an object Alt+p d F2
To create a graph Alt+p g Ctrl+g
To print an object Alt+p p Ctrl+p
To preview printing Alt+p v
To connect to a database Alt+p a
To disconnect from a database Alt+p b
To stop an operation Alt+p t
To exit Darwin Alt+p x
Edit To open the Edit menu Alt+e
To undo an action Alt+e u Ctrl+z
To cut text or an image Alt+e t Ctrl+x
To copy text or an image Alt+e ¢ Ctrl+c
To paste what was cut or copied Alt+e p Ctrl+v
View To open the View menu Alt+v
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Table A-1

Darwin Keyboard Shortcuts

Menu To do this: Press these keys: or these keys:
(View) To invoke the Modeling Wizard Alt+v m Ctrl+w

To invoke the Evaluation Wizard Alt+v u Ctrl+u

To display Workflow Alt+v f Ctrl+f

To show Tree Display Alt+v t

To customize toolbars or commands Alt+v ¢

To show/hide status bar Alt+v s

To show/hide Workspace Alt+v w

To show/hide folders at bottom of Alt+v o

document area

To display Darwin logo (animationon  Alt+v |

toolbar)

To refresh the display Alt+v r F5
Dataset To open Dataset menu Alt+d

To create a dataset Alt+d c Ctrl+d

To copy a dataset Alt+d o

To export a dataset Alt+d e

To transform a dataset Alt+d t Ctrl+t
Model To open Model menu Alt+m

To select tree model mode Alt+m t

To select net model mode Alt+m n

To select match model mode Alt+m m

To create a model Alt+m ¢ Ctrl+l

To copy a model Alt+m o

To test a model Alt+m e Ctrl+e

To predict with a model Alt+mM r Ctrl+r
Analysis  To open Analysis menu Alt+a

To evaluate selected data Alt+a e Ctrl+1

To summarize selected data Alt+a s Ctrl+2
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Table A-1 Darwin Keyboard Shortcuts

Menu To do this: Press these keys: or these keys:
(Analysis) To perform frequency count Alt+a f Ctrl+3

To evaluate performance Alt+a p Ctrl+4

To calculate Lift Alt+a | CTRI+5
Options To open Options menu Alt+o

To acess advanced options Alt+o a Ctrl+a

To create or run a macro Alt+o m Ctrl+m

To generate a model as code Alt+o ¢ F8

To invoke the Text Import wizard Alt+o t

To invoke the Database Import wizard Alt+o i

To invoke the Database Export wizard  Alt+o x
To invoke the Missing Values wizard Alt+o m
To invoke the Key Fields wizard Alt+o k
To invoke Model Seeker Alt+o s

To invoke the Model Compare wizard  Alt+o c

To invoke the Clustering wizard Alt+o |
Window To open the Window menu Alt+w
To cascade windows and dialogs Alt+w ¢
To tile windows and dialogs Alt+w t
To arrange icons Alt+w a ‘

(You can also invoke Darwin windows that have been covered by subsequent
Darwin windows by pressing Alt+w and the number associated with that
window; windows are numbered consecutively on the Window menu)

Help To open the Help menu Alt+h
To display table of contents Alt+h ¢
To invoke context-sensitive help Alt+h s F1
To display Intro to Darwin Alt+h i
To display information about the Alt+h a

software release (About Darwin)
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Table A—-2 Darwin Control and Function Key Shortcuts by Numerical and Alphabetical

Order

Key Combination Menu Function

Ctrl+1 Analysis menu Evaluate

Ctrl+2 Analysis menu Summarize
Ctrl+3 Analysis menu Frequencies
Ctrl+4 Analysis menu Performance
Ctrl+5 Analysis menu Lift

Ctrl+a Options menu Advanced

Ctrl+c Edit menu Copy

Ctrl+d Dataset menu Create

Ctrl+e Model menu Test

Ctrl+f View menu Workflow

Ctrl+g Project menu Graph

Ctrl+l Model menu Create

Ctrl+m Options menu Macro

Ctrl+n Project menu New

Ctrl+o Project menu Open

Ctrl+r Model menu Predict

Ctrl+s Project menu Save

Ctrl+t Dataset menu Transform
Ctrl+u View menu Evaluation Wizard
Ctrl+v Edit menu Paste

Ctrl+w View menu Modeling Wizard
Ctrl+z Edit menu Undo

F1 Help menu Context-sensitive help
F2 Project menu Display

F5 View menu Refresh

F8 Options menu Code generation
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A

accelerator keys, A-1
activation functions

in net models, 9-9

in regression models, 9-11

C

C&RT rules, 11-2,11-40
centroid, 11-2,11-8, 11-25
changes in Darwin 3.5and 3.6, 1-1
clustering model

applying, 11-25

building, 11-6

categorical data, 11-3

customizing, 11-12

deleting, 11-44

editing weights, 11-9

generating rules, 11-40

viewing, 11-31
Clustering Wizard, 11-1

navigation, 11-4
collapsing a node (Tree Display), 3-3
Computed Field transform, 2-1
constants, numeric and string, 2-2
Continue command (Model Seeker), 9-13
cost functions, in net models, 9-9
cost, prune function (tree models), 9-6
create dataset

from text file, 4-1

with Database Import Wizard, 5-1

with Text Import Wizard, 4-1

Index

D

darwinDG
deprecated, 4-1
data types, 2-2
Database Export Wizard, 6-1
append to existing table, 6-4
cancel, 6-1
data type differences, 6-2
limit on number of fields, 6-3
limitations, 6-2
navigation, 6-2
replace existing table, 6-4
result table limitation, 6-3
set numeric handling, 6-5
update table, 6-4
Database Import Wizard, 5-1
cancel, 5-1
form of imported fields, 5-3
navigation, 5-1
Oracle data type support, 5-2
dataset
create (Database Import Wizard), 5-1
create (Text Import Wizard), 4-1
scored (Clustering Wizard), 11-6,11-25
datasets for practice, 13-1
decrease functions, in tree models, 9-6
define rule (missing values treatment), 7-4
delimiter, 4-3
density, in tree models, 9-5
display, tree models, 3-1,11-1
documentation, Xxii
dropping records (with missing values), 7-1
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E

entropy
cost function (net models), 9-9
decrease function (tree models), 9-6
expanding a node (Tree Display), 3-3
exporting, to a database, 6-1

F

F1 (context-sensitive help), xiii

field names, supplying, 4-3,4-7
field separator (delimiter), 4-3
field-wise treatment, 7-1, 7-7

full rule (Tree Display), 3-5
functionality, new, 1-1

functions, Computed Field transform,

G
generating rules, 11-40
gini
decrease function (tree models), 9-6
prune function (tree models), 9-6
H

help, online, xiii
hidden layer, activation function, 9-9
hidden layers, number of, 9-7,9-11

importance, fields, 8-1
importing, from a database, 5-1
iterations, in net models, 9-8

K

Key Fields Wizard, 8-1
keyboard shortcuts, A-1
k-means algorithm, 11-1

L

Lift results table, 9-1
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linear regression model, 9-10
logistic regression model, 9-10

M

match settings (Model Seeker), 9-9
Missing transform, 12-1
missing values
dealing with, 12-1
predicting with a model, 12-3
replacing, 7-1,7-7,12-2
missing values treatments
field-wise, 7-1,7-7
order of performance, 7-11
record-wise, 7-1,7-4
Missing Values Wizard, 7-1,12-1,12-2
Model Compare Wizard, 10-1
Model Seeker Wizard, 9-1
model, using, to predict missing values, 12-3

N

navigation
in wizards, 5-1, 6-2
navigation, in wizards, 4-1,11-4
nearest neighbors, number of (Match models), 9-10
net settings (Model Seeker), 9-7
node properties (Tree Display), 3-4
nodes
expanding and collapsing (Tree Display), 3-3
maximum number of (in tree models), 9-6
Notes file, supplying names from, 4-7
numeric constant, 2-2

O

online help, xiii
Oracle data types

Darwin support for, 5-2
output layer, activation function, 9-9
overlearning, in net models, 9-8
overview of Release 3.6, 1-1

P

practice datasets, 13-1



predicting missing values, 12-3
preface
conventions table, Xxiii
Project transform, 12-2
prune functions (tree models), 9-6

R

record-wise treatment, 7-1,7-4
regression models, 9-10
Rename transform, 2-8
replacing missing values, 7-1,7-7, 12-2
requirements

for Model Compare, 10-2
rule

full (Tree Display), 3-5

generate (Clustering), 11-40

S

scored dataset, 11-25

Select transform, 12-2

separator (delimiter), 4-3

shortcut keys, A-1

square, cost function (net models), 9-9
Stop command (Model Seeker), 9-13
string constant, 2-2

supervised learning, 11-1

T

Text Import Wizard, 4-1
training algorithm
in net models, 9-9
in regression models, 9-11
transforms
Computed Field, 2-1
Missing, 12-1,12-2
Project, 12-2
Rename, 2-8
Select, 12-2
Tree Display, 3-1
tree settings (Model Seeker), 9-5

U

unsupervised learning, 11-1

Vv

visualization panels, 11-11, 11-28, 11-32

W

weights, editing,
wizards

11-9

Clustering, 11-1

Database Export, 6-1
Database Import, 5-1

Key Fields, 8-1

Missing Values, 7-1, 12-1, 12-2
Model Compare, 10-1

Model Seeker,
Text Import,

9-1
4-1
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