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Analyses in SAS Enterprise Miner start by defining a project. A project is a container for a set of related
analyses. After a project is defined, you define libraries and diagrams. A library is a collection of data
sources accessible by the SAS Foundation Server. A diagram holds analyses for one or more data sources.
Process flows are the specific steps you use in your analysis of a data source. Each step in a process flow
is indicated by a node. The nodes represent the SAS Enterprise Miner tools that are available to the user.

e A core set of tools is available to all SAS Enterprise Miner users. Additional tools can be added
by licensing additional SAS products or by creating SAS Enterprise Miner extensions.

Before you can create a process flow, you need to define the following items:

o a SAS Enterprise Miner project to contain the data sources, diagrams, and model packages

e one or more SAS libraries inside your project, linking SAS Enterprise Miner to analysis data

o adiagram workspace to display the steps of your analysis

A SAS administrator can define these for you in advance of using SAS Enterprise Miner or you can
define them yourself.

yd The demonstrations show you how to create the items in the list above.
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Behind the scenes (on the SAS Foundation Server where the project resides), the organization is more
complicated. Fortunately, the SAS Enterprise Miner client shields you from this complexity.

At the top of the hierarchy is the SAS Enterprise Miner project, corresponding to a directory on (or
accessible by) the SAS Foundation. When a project is defined, four subdirectories are automatically
created within the project directory: Datasources, Reports, System, and Workspaces. The SAS Enterprise
Miner client via the SAS Foundation handles the writing, reading, and maintenance of these directories.

yd In both the personal workstation and SAS Enterprise Miner client configurations, all references to
computing resources such as LIBNAME statements and access to SAS Foundation technologies
must be made from the selected SAS Foundation Server’s perspective. This is important because
data and directories that are visible to the client machine might not be visible to the server.

Projects are defined to contain diagrams, the next level of the SAS Enterprise Miner organizational
hierarchy. Diagrams usually pertain to a single analysis theme or project. When a diagram is defined,
a new subdirectory is created in the Workspaces directory of the corresponding project. Each diagram
is independent, and no information can be passed from one diagram to another.

Libraries are defined using a LIBNAME statement. You can create a library using the SAS Enterprise
Miner Library Wizard, using SAS Management Console, or by using the Start-Up Code window when
you define a project. Any data source compatible with a LIBNAME statement can provide data for
SAS Enterprise Miner.

Specific analyses in SAS Enterprise Miner occur in process flows. A process flow is a sequence of tasks
or nodes connected by arrows in the user interface, and it defines the order of analysis. The organization
of a process flow is contained in a file, EM_DGRAPH, which is stored in the diagram directory. Each
node in the diagram corresponds to a separate subdirectory in the diagram directory. Information in one
process flow can be sent to another by connecting the two process flows.
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2.2 Creating a SAS Enterprise Miner Project, Library, and
Diagram

Your first task when you start an analysis is creating a SAS Enterprise Miner project, data library, and
diagram. Often these are set up by a SAS administrator (or reused from a previous analysis), but knowing
how to set up these items yourself is fundamental to learning about SAS Enterprise Miner.

Before attempting the processes described in the following demonstrations, you need to log on to your
computer, and start and log on to the SAS Enterprise Miner client program.
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E;_ @) Creating a SAS Enterprise Miner Project

A SAS Enterprise Miner project contains materials related to a particular analysis task. These materials
include analysis process flows, intermediate analysis data sets, and analysis results.

To define a project, you must specify a project name and the location of the project on the
SAS Foundation Server. Follow the steps below to create a new SAS Enterprise Miner project.

FA Enterprise Mingr

File Edit “ew Actions Options Window Help

[Cme|@X|E

Help Topics

Mew Project,..

Open Project. ..

Recent Projects. ..

4 4 9 4 4

Exit
built by !

'~ powered by

SAS

IG student as student: I\',( Mo project open
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1. Select File ® New = Project from the main menu. The Create New Project wizard opens at Step 1.

Bl Create New Project -- Step 1 of 4 Select SAS Server

Select a S5 Server for this project, Al processing will take place on this
server,

"SAS Server

SA54pp - Logical Warkspace Server LI

Zancel |

In this configuration of SAS Enterprise Miner, the only server available for processing is the host
server listed above.

= Back

2. Select Next >.

3. Name the project.

E’:_Ereate Mew Project -- Step 2 of 4 Specify Project Mame and Seryer Directory

Specify a project hame and directory on the SAS Server for this project. all
SAS data sets and files will be written to this location,

- SAS®
Enterprise

~Praject Mare

—a85 Server Directary

ID:'I,S.ﬁ.S'I,CDnFig'I,Levl'l,.ﬁ.ppData'l,EnterpriseMiner'l,Eu.1 Browse |

< Back | Mext = | Cancel |

Step 2 of the Create New Project wizard is used to specify the following information:
¢ the name of the project you are creating
o the location of the project
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4. Type a project name, for example, My Project, in the Name field.

E':_Ereate Mew Project -- Step 2 of 4 Specify Project Mame and Server Directory

Specify a project name and directory on the SA5 Server for this project, Al
SaS data sets and files will be written to this location,

" SAS®
Enterprise
)

~Project Name

IM':.-' F'ru:ujeu:t|

—5A5 Server Direckory

ID:'I,SF'.S'I,CDnFig'I,Lev1'l,.ﬁ.ppData'l,EnterpriseMiner'l,E.1 Browse |

<« Back Hexk = Zance| |

The path specified by the SAS Server Directory field is the physical location where the
project folder will be created.

5. Select Next >.

e If you have an existing project directory with the same name and location as specified, this
project will be added to the list of available projects in SAS Enterprise Miner. This technique
can be used to import a project created by another installation of SAS Enterprise Miner.

6. Select a location for the project’s metadata.

E':_Ereate Mew Project -- Step 3 of 4 Register the Project

Select the 5A5 Folders location for this project, Use these folders to
organize your projects and control user access.

- SAST
Enterprise

5435 Folder Location
’;

Isers)student Ty Folder Browse |

Bext = Cancel |

yd The SAS folder, My Folder, is in a WebDAV directory. This is where the metadata associated
with the project is stored. This folder can be accessed and modified using SAS Management
Console.
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7. Select Next >.
Information about your project is summarized in Step 4.

8. To finish defining the project, select Einish.

E"_Ereate Mew Project -- Step 4 of 4 New Project Information

Mew Project Infarmation

MHame by Project

SAS Metadata location Lzersistudentdy Falder

SAS Application server SASARR - Logical Warkspace Sener
Server Directany DAsASWConfiglev\WppDatalEnterpri

< Back { Einish i Cancel |

The SAS Enterprise Miner client application opens the project that you created.

I"_Enterprise Miner - My Project

File Edit Wew Actions Cphions Window Help

2|2l 0 =] Bl Hl B &

sample ||Explate | Madiy, | Madel || &ssess | Wility, || Eredit Searing

Property

Froject Start Code
Created Bi17/09 2:40 FM
Server SASApp - Logical Workspace
Grid Availahle Mo
Fath DASASWC onfigilewlAppData
Max. Cancurrent Tasks Default

S,

student as student Connected ko SASApp - Logical Workspace Server
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( @f Creating a SAS Library

A SAS library connects SAS Enterprise Miner with the raw data sources, which are the basis of your
analysis. A library can link to a directory on the SAS Foundation server, a relational database, or even an
Excel workbook.

To define a library, you need to know the name and location of the data structure that you want to link
with SAS Enterprise Miner, in addition to any associated options, such as user names and passwords.

Follow the steps below to create a new SAS library.

1. Select File = New = Library... from the main menu. The Library Wizard — Step 1 of 3 Select
Action window opens.

L‘-",. Sbrary Wizand == 5tep1 ot 31 Select Action @

| Select an action
(@) Create New Library
) Modify Library
() Delete Library

< Back || Hext = | | Cancel
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2. Select Next >. The Library Wizard is updated to show Step 2 of 3 Create or Modify.

£ [brary' Wizard -- Step Zof 3 Create or Modify

rLibrary information

Engine

BASE w7

Path

|| Browse...

Options

< Back || Next = | | Cancel

3. Type AAEM61 in the Name field.

4. Type the path C:\workshop\winsas\aaem61 in the Path field.

E:Lihrary Wizard -- Step 2 of 3 Create or Modify

! Marne

IAAEMGl

rLibrary information

Engine

IBF'.SE - I

Path

Ciiwarkshoplwinsasiaaemal

Options

Erowse, .. |

< Back I Mext = | Cancel |

e

If your data is installed in a different directory, specify this directory in the Path field.
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5. Select Next >. The Library Wizard window is updated to show Step 3 of 3 Confirm Action.

E’:Lihrary Wizard -- Step 3 of 3 Confirm Action

Property Walue
Action Create Mew
Mame AAEMET
Engine BASE
Fath ChvorkshophWinsasiaaemeil
Options

rakaktus

Action Succeeded!
The Library "AAEMA1" was created.

The Confirm Action window shows the name, type, and path of the created SAS library.

6. Select Finish.

All data available in the SAS library can now be used by SAS Enterprise Miner.
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@ Creating a SAS Enterprise Miner Diagram

A SAS Enterprise Miner diagram workspace contains and displays the steps involved in your analysis.
To define a diagram, you need only specify its name.

Follow the steps below to create a new SAS Enterprise Miner diagram workspace.

1. Select File = New = Diagram... from the main menu.

Create Mew Diagram ]

Diagram Hame:

0K Cancel

2. Typethe name Predictive Analysisinthe Diagram Name field and select OK.
SAS Enterprise Miner creates an analysis workspace window labeled Predictive Analysis.

E':_Enl:erprise Miner - My Project !EE
File Edit Wew Ackions Options ‘Window Help
0|0 @B X K O] | % | “u| @
I MMy Project _+| E=5 =
@] Diaka Sources | EI EI il LWI EI ml EI gl
(=t Diagrams Same|e| Explorel Modifyl Modell P.ssessl Utilityl Credit Scoringl
- @: Predictive Analysis - — -
@Model Packages == Predictive Analysis M =] E3
[l Users =i
P
Properky Value
ID E S
Mame Fredictive Analysis
| |[Status Open
Motes
History
=
J | 2 j — |— 100% | 290
AV ||‘§®| @ @ ©| i
piagram Predictive Analysis opened I@ student as student I\Q\ Connected to SA5App - Logical Workspace Server

You use the Predictive Analysis window to create process flow diagrams.
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Exercises

1. Creating a Project, Defining a Library, and Creating an Analysis Diagram

a.

Use the steps demonstrated on pages 2-6 to 2-8 to create a project for your SAS Enterprise Miner
analyses on your compulter.

Use the steps demonstrated on pages 2-10 to 2-12 to define a SAS library to access the course
data from your project.

Vd

Your instructor will provide the path to the data if it is different than that specified in
these notes.

Use the steps demonstrated on page 2-13 to create an analysis diagram in your project.
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2.3 Defining a Data Source
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After you define a new project and diagram, your next analysis task in SAS Enterprise Miner is usually to
create an analysis data source. A data source is a link between an existing SAS table and SAS Enterprise
Miner. To define a data source, you need to select the analysis table and define metadata appropriate to
your analysis task.

The selected table must be visible to the SAS Foundation Server via a predefined SAS library. Any table
found in a SAS library can be used, including those stored in formats external to SAS, such as tables from
a relational database. (To define a SAS library to such tables might require SAS/ACCESS product
licenses.)

The metadata definition serves three primary purposes for a selected data set. It informs SAS Enterprise
Miner of the following:

o the analysis role of each variable
¢ the measurement level of each variable
o the analysis role of the data set

The analysis role of each variable tells SAS Enterprise Miner the purpose of the variable in the current
analysis. The measurement level of each variable distinguishes continuous numeric variables from
categorical variables. The analysis role of the data set tells SAS Enterprise Miner how to use the selected
data set in the analysis. All of this information must be defined in the context of the analysis at hand.

Other (optional) metadata definitions are specific to certain types of analyses. These are discussed in the
context of these analyses.

pd Any data source that is defined for use in SAS Enterprise Miner should be largely ready for analysis.
Usually, most of the data preparation work is completed before a data source is defined. It is possible
(and useful for documentation purposes) to write the completed data preparation process in a SAS
Code node embedded in SAS Enterprise Miner. Those details are outside the scope of this discussion.
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11

Charity Direct Mail Demonstration

Analysis goal:
A veterans’ organization seeks continued
contributions from lapsing donors. Use lapsing-donor
responses from an earlier campaign to predict future
lapsing-donor responses.

To demonstrate defining a data source, and later, using SAS Enterprise Miner’s predictive modeling tools,
consider the following specific analysis example:

A national veterans’ organization seeks to better target its solicitations for donation. By only soliciting
the most likely donors, less money will be spent on solicitation efforts and more money will be
available for charitable concerns. Solicitations involve sending a small gift to an individual and
include a request for a donation. Gifts to donors include mailing labels and greeting cards.

The organization has more than 3.5 million individuals in its mailing database. These individuals are
classified by their response behaviors to previous solicitation efforts. Of particular interest is the class
of individuals identified as lapsing donors. These individuals made their most recent donation
between 12 and 24 months ago. The organization seeks to rank its lapsing donors based on their
responses to a greeting card mailing sent in June of 1997. (The charity calls this the 97NK
Campaign.) With this ranking, a decision can be made to either solicit or ignore a lapsing individual
in the June 1998 campaign.
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Charity Direct Mail Demonstration

Analysis goal:
A veterans’ organization seeks continued
contributions from lapsing donors. Use lapsing-donor
responses from an earlier campaign to predict future
lapsing-donor responses.

Analysis data:
m Extracted from previous year's campaign
m Sample balances response/non-response rate
m Actual response rate approximately 5%

12

The source of this data is the Association for Computing Machinery’s (ACM) 1998 KDD-Cup
competition. The data set and other details of the competition are publicly available at the UCI KDD

Archive at kdd.ics.uci.edu.

For model development, the data were sampled to balance the response and non-response rates.
(The reason and consequences of this action are discussed in later chapters.) In the original campaign,

the response rate was approximately 5%.

The following demonstrations show how to access the 97NK campaign data in SAS Enterprise Miner.

The process is divided into three parts:

¢ specifying the source data

o setting the columns metadata

o finalizing the data source specification
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@ - Defining a Data Source

Specifying Source Data

A data source links SAS Enterprise Miner to an existing analysis table. To specify a data source, you need
to define a SAS library and know the name of the table that you will link to SAS Enterprise Miner.

Follow these steps to specify a data source.

1. Select File = New = Data Source... from the main menu. The Data Source Wizard — Step 1of 7
Metadata Source opens.

P Data Source Wizard -- Step 1 of 7 Metadata Source

Select a metadata source

= Back | Mext = | Cancel |

The Data Source Wizard guides you through a seven-step process to create a SAS Enterprise Miner
data source. Step 1 tells SAS Enterprise Miner where to look for initial metadata values. The default
and typical choice is the SAS Table that you will link to in the next step.
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2. Select Next > to use a SAS table (the common choice) as the source for the metadata.
The Data Source Wizard continues to Step 2 of 7 Select a SAS Table.

J

3.

Select a SAS table

Table :

Browse.. |

< Back | ext = | Cancel |

In this step, select the SAS table that you want to make available to SAS Enterprise Miner. You can
either type the library name and SAS table name as I ibname . tablename or select the SAS table
from a list.

4, Select Browse... to choose a SAS table from the libraries that are visible to the SAS Foundation

Server. The Select a SAS Table window opens.

Ei Select a SAS Table

=] 545 Libraries Name | Path |
ol Aaembl | Ll Aaemel BASE Criworkshoplwinsasiaaemsl
<ol ApFmtib | S apFrotlib Y C:\sasyConfigiley 11 SA54Ap. ..
<ol Maps P Maps Yo D\Program Files\SAS1SASE,
/ol Sampsio || S Sampsia Y D:\Program Filesi3AS1SASF. .
/ol Sasdata | | Sf Sasdata BASE D:SAs W Configilev11SASAp. ..
(ol Sashelp | |Zj Sashelp Yo C:\Pragram Files|SAS|SASFE. ..
ol Sasuser | |Sf Sasuser Y C\Documents and Setkingst, ..
<ol Stpsamp | |5 Stpsarnp BASE Cu4Program FilesiSAS1SASF. .,
-l Wark [l Work Y CHDOCUME 1 StudentiLo,
lafl Wrsdist LS Wesdist BASE D:iSAsConfigiley 11 SASAR. ..
<ol Wrskemp | S Wstemp BASE D:\5as\Configilev1i3asap. ..

Refresh Properties. .. | ] 4 I Cancel
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One of the libraries listed is named AAEM®61, which is the library name defined in the Library
Wizard.

5. Double-click the Aaem61 library. The panel on the right is updated to show the contents of the
AAEMS61 library.

EA Select a SAS Table
g SAS Libraries I Type I Created Date I Modified Date I Size I
------ (= Aaemsl DATA 2004-01-19 2004-01-19 Fa0KE &
------ [z ApFratli DATA 2006-07-05 2006-07-05 LME
------ 2§ Maps DATA 2006-09-26 2006-09-26 372KE
------ [=f Sampsio DATA 2006-07-25 2006-07-25 32KE
------ (=) Sasdata DATA 2006-07-25 2006-07-25 32KE
''''' (=¥ Sashelp DATA 2004-01-19 2004-01-19 40KE
------ (= Sasuser DATA 2006-09-19 2006-09-19 aME
------ [z Stpsamp DaTA 2006-09-19 2006-09-19 SME
------ =) Work, DaTA 2003-04-10 2008-04-10 ZME
------ (=) Wrsdist DaTA 2006-09-23 2006-09-23 SME
''''' {2} Wrstemp DaTA 2003-03-03 2008-03-03 LME b
. DATA 2003-05-25 2008-05-25 403KE
. DATA 2003-03-03 2008-03-03 13ME -l
Eroperties, ., | Ik | Cancel |
6. Select the Pva97nk SAS table.
ETSEIEI:I: a 5AS Table
=] 545 Libraries Type | CreatedDate | ModfiedDate |  Size |
------ =) Baemsl DATA 2004-01-19 2004-01-19 FROKE =~
------ [=§ ApFrtli DATA 2006-07-05 2006-07-05 LME —
------ [z Maps DATA 2006-09-26 2006-09-26 372KE
------ [z Sampsio DATA 2006-07-25 2006-07-25 32KE
------ [zl Sasdata DATA 2006-07-25 2006-07-25 32KE
------ (=W Sashelp DATA 2004-01-19 2004-01-19 40KE
------ (=) Sasuser DATA 2006-09-19 2006-09-19 aME
------ [z Stpsamp DATA 2006-09-19 2006-09-19 SME
------ (=l Wark DATA 2008-04-10 2008-04-10 2ME
------ (=l Wrsdist DATA 2006-09-23 2006-09-23 EME
------ 2P Wrstemp DaTé  [2008-03-03 2008-03-03 iME
. DATA 2003-05-25 2008-05-25 403KE
.. DATA 2003-03-03 2008-03-03 13ME |
Refresh | Properties. .. O, Cancel |
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7. Select OK. The Select a SAS Table window closes and the selected table appears in the Table field.

Select a SAS table

Browse.. |

< Back | fext = | Cancel

8. Select Next >. The Data Source Wizard proceeds to Step 3 of 7 Table Information.

}: Data Source Wizard -- Step 3 of 7 Table Information

Tahle Properties

P Properky Value
. Table Mame AAEMGTPYASTME
- \ Descriptian
. Member Type DATA
. Data 5et Type DATA
- Engine BEASE
- Mumber of variables 28

Mumber of Observations Q66

| Created Date March 3, 2008 10:06:00 AM EST

Modified Date March 3, 2008 10:06:00 AM EST

L

Cancel |

This step of the Data Source Wizard provides basic information about the selected table.

yd The SAS table PVA97NK is used in this chapter and subsequent chapters to demonstrate the
predictive modeling tools of SAS Enterprise Miner. As seen in the Data Source Wizard — Step
3 of 7 Table Information window, the table contains 9,686 cases and 28 variables.
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Defining Column Metadata

With a data set specified, your next task is to set the column metadata. To do this, you need to know the
modeling role and proper measurement level of each variable in the source data set.

Follow these steps to define the column metadata:

1. Select Next >. The Data Source Wizard proceeds to Step 4 of 7 Metadata Advisor Options.

EA Data Source Wizard - Step 4 of 7 Metadata Advisor Options

hetadata Advisor Options

Use the hasic setting to setthe initial measurement levels and roles based on the variable attributes.

Use the advanced setting to set the initial measurement levels and roles hased on both the variahle
attributes and distributions.

¢ Basic " Advanced Custormize. . |

Cancel |

This step of the Data Source Wizard starts the metadata definition process. SAS Enterprise Miner
assigns initial values to the metadata based on characteristics of the selected SAS table. The Basic
setting assigns initial values to the metadata based on variable attributes such as the variable name,
data type, and assigned SAS format. The Advanced setting assigns initial values to the metadata in the
same way as the Basic setting, but it also assesses the distribution of each variable to better determine
the appropriate measurement level.

2. Select Next > to use the Basic setting.
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The Data Source Wizard proceeds to Step 5 of 7, Column Metadata.

E':_Data Source Wizard -- Step 5 of 7 Column Metadata
- | I(nnnn:ﬁ - I I net IFm 1al th b I I_ Apply | Fezet |
. ki | ol
- |
' Columns: [ Label [ Mining [~ Basic [ | Statistics
: Mame Role Level Report Order Dr
: CermAge Input Interval Mo Mo =
f |DemCIuster Input Hominal Mo Mo
|DemGender Input Mominal Mo Mo
|DemHumeOwner Input Mominal Mo Mo
[DermMedHormevalue Input Interval No No
|Demru19dlncnme Input hntenral Mo Mo
- |DemF'cNeterans Input hntemal Mo Mo
o |Giftava36 Input Interval Mo Mo
. b [Giftavgal Input Interval Mo Mo
= [GitdwaCard36 Input hnter'ural Mo Mo
N GiftdvgLast Input Interval Mo Mo
GiftCnt36 Input hntemal Mo Mo
[t ntAll Input inter'ural Mo Mo
GiftCntCard 36 Input hntenral Mo Mo
[GItChtCardAll Input hnter'ural Mo Mo
GifiTimeFirst Input hntenral Mo Mo
GifiTimelLast Input hntemal Mo Mo
fID ID Morminal Mo Mo
[Promcnt1 2 Input Interval Mo Mo
|FromCrt3s Input Interval Mo Mo
[Framcntall Input Interval Mo Mo
[FromcrtCard12  Input Interval Mo Mo
[FromcCrtCard3s  Input Interval Mo Mo
[PromcntCardal  Input Interval Mo Mo
StatusCat9en K Input huminal Mo Mo
Status CatStarall Input hntenral Mo Mo
TargetB Target hntemal Mo Mo
T vt Tarunt | TPy ™ T
* | ot
Show code | Explore | Compute Summary | < Back Cancel |

The Data Source Wizard displays its best guess for the metadata assignments. This guess is based on
the name and data type of each variable. The correct values for model role and measurement level are
found in the PVA97NK metadata table on the next page.

A comparison of the currently assigned metadata to that in the PYA97NK metadata table shows
several discrepancies. While the assigned modeling roles are mostly correct, the assigned
measurement levels for several variables are in error.

It is possible to improve the default metadata assignments by using the Advanced option in the
Metadata Advisor.

3. Select < Back in the Data Source Wizard. This returns you to Step 4 of 6 Metadata Advisor Options.

4. Select the Advanced option.
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PVA97NK Metadata Table

Model Measurement
NEI Role Level Description

DemAge Input Interval

DemCluster Input Nominal Demographlc Cluster
DemGender Input Nominal Gender

DemHomeOwner Input Binary Home Owner
DemMedHomeValue  Input Interval Median Home Value Region
DemMed Income Input Interval Median Income Region
DemPctVeterans Input Interval Percent Veterans Region
GiTtAvg36 Input Interval Gift Amount Average 36 Months
GiftAvgAll Input Interval Gift Amount Average All Months
GiTtAvgCard36 Input Interval E/Ii;tnﬁl?ount ARG TS
GiftAvglLast Input Interval Gift Amount Last

GiftCnt36 Input Interval Gift Count 36 Months
GiftCntAll Input Interval Gift Count All Months
GiftCntCard36 Input Interval Gift Count Card 36 Months
GiftCntCardAll Input Interval Gift Count Card All Months
GiftTimeFirst Input Interval Time Since First Gift
GiftTimelLast Input Interval Time Since Last Gift

ID ID Nominal Control Number

PromCnt12 Input Interval Promotion Count 12 Months
PromCnt36 Input Interval Promotion Count 36 Months
PromCntAll Input Interval Promotion Count All Months
PromCntCard12 Input Interval Promotion Count Card 12 Months
PromCntCard36 Input Interval Promotion Count Card 36 Months
PromCntCardAll Input Interval Promotion Count Card All Months
StatusCat96NK Input Nominal Status Category 96NK
StatusCatStarAll Input Binary Status Category Star All Months
TargetB Target Binary Target Gift Flag

TargetD Rejected Interval Target Gift Amount
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5. Select Next > to use the Advanced setting. The Data Source Wizard again proceeds to Step 5 of 7
Column Metadata.

P Data Source Wizard -- Step 5 of 7 Column Metadata
L | Ifnnn:ﬁ‘l - I et IFrﬂ 1al ta - I I_ Apph{ | Reset |
. Rl | i |
1 Colurnms: [ Label [~ Mining [~ Basic [~ Statistics
: harne Fole Level Report Crder D
. Demage Input Interval No No =
I |DemCIuster Rejected Hominal Ho Ho
|DemGender Input Hominal Ho Ho
|DemHnmeOwner Input Binany Mo Mo
|DemMedHnmeValue Input Interval Mo Mo
[DemMedincome  Input Interval Mo No
- |DemF'u:Neterans Input hnten.ral Ho Ho
. |Giftavn 36 Input Interval Mo No
. L | GiftEvgAl Input Interval Mo No
. Gifthwg Card 36 Input hntenral Ho Mo
S |GifttwoLast Input Interval Mo No
|GiftCnt3s Input Nominal No No
Giftz ntall Input hrrten.ral Ho Ho
IGItCntCard36 Input Numinal Mo Mo
Gifts ntC ardAll Input hntenral Ho Mo
|[GifTimeFirst Input hrrten.ral Ho Ho
|GiftTirneLast Input Interval Mo No
fiD ID Nominal Mo No
[Prorcrtt 2 Input Interval Mo o
[Promcntas Input Interval Mo No
[Prorcrtal Input Interval Mo No
|F'rn:nantCard1 2 Input Numinal Mo Mo
[Promcntcard3s  Input Interval Mo No
[PromcntCardal  Input Interval Mo o
Status Cat9er k. Input Hominal Ho Mo
StatusCatStarall Input Binary Ho Ho
TargetB Target Binarny Mo Mo T
TAarmnth Tarvmant It ral kin kin
Al I |
Show code | Explore | Refresh Summary | < Back Cancel |

While many of the default metadata settings are correct, there are several items that need to be

changed. For example, the DemCluster variable is rejected (for having too many distinct values),
and several numeric inputs have their measurement level set to Nominal instead of Interval (for

having too few distinct values).

To avoid the time-consuming task of making metadata adjustments, go back to the previous Data
Source Wizard step and customize the Metadata Advisor.

6. Select < Back. You return to the Metadata Advisor Options window.
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7. Select Customize.... The Advanced Advisor Options dialog box opens.

BA Advanced Advisor Options

Property Value
Missing Percentage Threshold a0
Feject Wars with Excessive Missing Waluefyes
Class Levels Count Threshold 20
Detect Class Levels ES
Feject Levels Count Threshold 20
Feject Wars with Excessive Class Values [Yes

W
—

Missing Percentage Threshold

specify a tasitnam percentage of missing walues for wariables to be tejected.
The default walue is 50.

Ik I Zancel |

Using the default Advanced options, the Metadata Advisor can do the following:
e reject variables with an excessive number of missing values (default=50%)

e detect the number class levels of numeric variables and assign a role of Nominal to those with
class counts below the selected threshold (default=20)

o detect the number class levels of character variables and assign a role of Re jected to those
with class counts above the selected threshold (default=20)

yd In the PVA97NK table, there are several numeric variables with fewer than 20 distinct values
that should not be treated as nominal. Similarly, there is one class variable with more than 20
levels that should not be rejected.

To avoid changing many metadata values in the next step of the Data Source Wizard, you
should alter these defaults.
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8. Type 2 as the Class Levels Count Threshold value so that only binary numeric variables are treated as
categorical variables.

B! Advanced Advisor Options

Property Yalue
hissing Percentage Threshold 50
Reject Wars with Excessive Missing Yalueles
Class Levels Count Threshold 2
Detect Class Levels BS
Reject Levels Count Thrashald 20
Reject Wars with Excessive Class Values [ves

F %
—

Class Levels Count Threshold

If "Detect class lewels"=Yes, interwal wariahles with less that the number
specified for thiz propetty will be matked as NOWIMNAL, The default value iz 20.

(] 4 I Cancel
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9. Type 100 as the Reject Levels Count Threshold value, so that only character variables with more
than 100 distinct values are rejected.

pd Be sure to press ENTER after you type the number 100. Otherwise, the value might not be
registered in the field.

E# Advanced Advisor Options

Property Walue
Missing Percentage Threshold al
Reject Wars with Excessive Missing Walueies
Class Lewvels Count Threshald 2
Detect Class Levels ES
Feject Levels Count Threshold 100
Reject Yars with Excessive Class Values [Yes

F S
=

Reject Levels Count Threshold

specify a mawirnum murnber of levels for a class watiahle before being marlked

REJECTED. The default value is 20.

(04 I Cancel

10. Select OK to close the Advanced Advisor Options dialog box.
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11. Select Next > to proceed to Step 5 of the Data Source Wizard.

E¥ Data Source Wizard -- Step 5 of 7 Column Metadata
L ‘ I(nnnn‘l - I I- it IFm 1|l tr - I I_ ,&'pph.' | Eeset |
| ki 2
- |
' Colurnms: [ Label [~ Mining [~ Basic [~ Statistics
[}
I Marne Role Lewel Report Order Dr
: DemAde Input Interval Ho Ho =
I DemCluster Input Hominal Ho Ho
DemGender Input Hominal Ho Ho
DemHomewner  Input Binary Mo Mo
DemiedHomeYalue Input Interval Mo Mo
DemMedincome Input hntenral Mo Ho
- DemPctveterans Input intenral Mo Mo
. GiftAvy 36 Input Interval No Mo
. I |citAvgal Input Interval No Mo
- GittAwg Card 36 Input hntemal Ho Ho
N GifthwgLast Input Interval No Mo
GitCnt36 Input hntenral Mo Mo
Giftz ntall Input hntenral Mo Ho
GiftsntCard 36 Input intenral Mo Mo
GiftC ntCardAll Input hntenral Ho Mo
GifiTimeFirst Input hntenral Ho Ho
GiftTimelLast Input hntemal Ho Ho
ID ID Nominal No Mo
Prormcit 2 Input Interval No Mo
Promcnt3s Input Interval No Mo
PromCntall Input Interval No No
PromCntCard12 Input hntenral Ho Mo
PromCntCard36 Input hntenral Ho Ho
PromCntcardall Input Interval Ho Ho
StatusCat96R K Input Hominal Mo Mo
StatusCatStarall Input Binary Mo Mo
TargetB Target Binary Mo Ho —
TaryetD Target Interval Mo | NHo _|v
1 3
Show code | Explore Refresh Summary | < Back Cancel |

A comparison of the Column Metadata table to the table at the beginning of the demonstration shows
that most of the metadata is correctly defined. SAS Enterprise Miner correctly inferred the model
roles for the non-input variables by their names. The measurement levels are correctly defined by

using the Advanced Metadata Advisor.

The analysis of the PVA97NK data in this course focuses on the TargetB variable, so the TargetD

variable should be rejected.
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12. Select Role = Rejected for TargetD.

EA Data Source Wizard -- Step 5 of 7 Column Metadata
A I_
L I(nnnn:-\ - I ot IFrﬂ &l to - I Apph.' | FResest |
: 4] | 2
- |
' Colurmns: [ Label [~ Mining [ EBasic [ Statistics
I
1 Mame Role Level Report Crder D
| ] TOTTT LIS AT T S II“\I“I. gL gL :I
: |PrnantCard35 Input hntenral Ho Ho
[PromCntCardal  Input Interval No No
StatusCat96R kK Input Mominal Ho Ho
StatusCatStarall Input Binary Ho Ho
TargetB Target Binary Ho Ho
TargetD Rejected  Interval No No ~
o ¥ Kl | i
L ]
Show code | Explare | Refresh Summary | < Back | Mext = | Zancel |

In summary, Step 5 of 7 Column Metadata is usually the most time-consuming of the Data Source
Wizard steps. You can use the following tips to reduce the amount of time required to define metadata
for SAS Enterprise Miner predictive modeling data sets:

o Only include variables that you intend to use in the modeling process in your raw data source.

o For variables that are not inputs, use variable names that start with the intended role. For example,
an ID variable should start with ID and a target variable should start with Target.

¢ Inputs that are to have a nominal measurement level should have a character data type.
¢ Inputs that are to be interval must have a numeric data type.

e Customize the Metadata Advisor to have a Class Level Count set equal to 2 and a Reject Levels
Count set equal to a number greater than the maximum cardinality (level count) of your nominal
inputs.
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Finalizing the Data Source Specification

Follow these steps to complete the data source specification process:

1. Select Next > to proceed to Decision Configuration.

e The Data Source Wizard gained an extra step due to the presence of a categorical (binary,
ordinal, or nominal) target variable.

E_!: Data Source Wizard -- Step 6 of 9 Decision Configuration

Decision Processing

Do you wank to build models based on the values of the decisions 7

If wou answer yes, you may enter information on the cost or profit of each possible

decision, prior probability and cost funckion. The data will be scanned For the distributions
of the target variables.|

< Back Mext = Cancel

When you define a predictive modeling data set, it is important to properly configure decision
processing. In fact, obtaining meaningful models often requires using these options. The PVA97NK
table was structured so that reasonable models are produced without specifying decision processing.
However, this might not be the case for data sources that you will encounter outside this course.

Because you need to understand how to set these options, a detailed discussion of decision processing
is provided in Chapter 6, “Model Assessment.”

e Do not select Yes here because that changes the default settings for subsequent analysis steps
and yields results that diverge from those in the course notes.
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2. Select Next >. By skipping the decision processing step, you reach the next step of the Data Source
Wizard.

D k|
e 1 You may change the name and the role, and can specify a population segment
I identifier for the data source to be created.
W
(D
Mame:  [PYASTHK
Role : IRaw LI
——— Segment |
MHotes :
Mext = Cancel |

This penultimate step enables you to set a role for the data source and add descriptive comments
about the data source definition. For the upcoming analysis, a table role of Raw is acceptable.
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The final step in the Data Source Wizard provides summary details about the data table that you
created. Select Finish.

B4 D

ata Source Wizard —- Step 8 of 8 Summary

) ‘ Metadata Completed.

i

?‘ Library: ASEMEGT
Table:  PWASTME
Role: R
Role Level Count
I Morninal 1
Inpuk Binary 2z
Input Interyval 20
Input Morninal 3
Rejected Interwval 1
Target Binary 1

< Back Cancel |
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The PVA97NK data source is added to the Data Sources entry in the Project panel.
=1olx|

File Edit Wiew Actions Options ‘Window Help

| @|@|O|F| %% &
2|8 | ¥ B B Dol |
[ SamEIel Explore | Modify | Modell fssess | Utilityl Credit Scaring | Text Mining |
40 Precicive Analysis =10l

3 [®1 Model Packages 1=
[ﬁ_l Users

s, i

Property Yalue
Mame PYAST I
fariables
Decisions
Raole Raw
MNotes
Library AAEMET
Table PYAST NI
Type DATA
Mo. Ohs Y686
Mo. Cols 28
Mo. Bytes 2049024
Segment
Created By 1178498\sasdemo
Create Date 2r5M01:25 P
Madified By sasdemo
madify Date 2r5M01:25 P
Scope Local

s, 4

ID

=
=1

=

| _’||[§{“)|@ — | @100

piagram Predictive Analysis opened

IE 117898} sasdema as sasdemao I\ Connected to SASApP - Logical Workspace Server

panel.

4. Select the PVA97NK data source to obtain table properties in the SAS Enterprise Miner Properties
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)

Exercises

2. Creating a SAS Enterprise Miner Data Source

Use the steps demonstrated on pages 2-18 to 2-34 to create a SAS Enterprise Miner data source from
the PVA97NK data.



2-36 Chapter 2 Accessing and Assaying Prepared Data

2.4 Exploring a Data Source

As stated in Chapter 1 and noted in Section 2.3, the task of data assembly largely occurs outside of SAS
Enterprise Miner. However, it is quite worthwhile to explore and validate your data’s content. By assaying
the prepared data, you substantially reduce the chances of erroneous results in your analysis, and you can
gain insights graphically into associations between variables.

In this exploration, you should look for sampling errors, unexpected or unusual data values, and
interesting variable associations.

The next demonstrations illustrate SAS Enterprise Miner tools that are useful for data validation.
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Exploring Source Data

SAS Enterprise Miner can construct interactive plots to help you explore your data. This demonstration
shows the basic features of the Explore window. These include the following:

e opening the Explore window
¢ changing the Explore window sample size
e creating a histogram for a single variable

e changing graph properties for a histogram
¢ changing chart axes

¢ adding a missing bin to a histogram
¢ adding plots to the Explore window

o exploring variable associations

Opening the Explore Window

There are several ways to access the Explore window. Use these steps to open the Explore window
through the Project panel.

1. Open the Data Sources folder in the Project panel and right-click the data source of interest. The Data
Source Option menu appears.

% | @@ O || %| %2

2| B 2| ¥ B [ B |

Samplel Explore| Modifyl Model| F\ssessl Utility| Credit Scoringl

L. Predictive Analysis

il I —’I||-§in}|® '_J— @100% gng

E: Enterprise Miner - My Project
File Edit Wiew Actions ©Options Window Help
[~ Ba| @ X [l
My Project
- E@j Data Sources
(%] Diagrar  Pemame
@; Pre  Duplicate
(] Madel F - Delete
[ﬁ_l Users
Edit Variables. ..
— Refresh Metadata
-_p Edit Decisions. .. Value
ID Explore. .. =
Marme Ik
ariahles
Decisions
Role R
Motes
Litarary ALEMET
Tahle PYAST Mk
Type DATA
Mo, Obs 4686
Mo. Cols 28
Mo, Bytes 2049024
Segment -
Created By student
Create Date G709 3:40 P
hdnelificr Pse ctiddant ;I
P 4
Piagram Predictive Analysis opened

|§ student as student |\ Connected to SASAPD - Logical Workspace Server
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2. Select Explore... from the Data Source Option menu. If you are using an installation of SAS

Enterprise Miner with factory default settings, the Large Data Constraint alert window opens.

CargeData’Constraimt

A Row limit of 2,000 observations reached.
o

0K

By default, a maximum of 2000 observations are transferred from the SAS Foundation Server to the
SAS Enterprise Miner client. This represents about a fifth of the PVA97NK table.

Select OK to close the Large Data Constraint alert window. The Explore — AAEM61.PVA97NK
window opens.

.~ Enplore - AAEMB1.P¥A9TNK ) =] B4

File Wiew Actions Wwindow

S|8|O| 4]

)=
Property Walue
Fows 9636
Columns 28
Likrary ALEME
Member P AST I
Type DATA
Sample Method Top
Fetch Size Default
Fetched Rows 2000
Random Seed 12345
Apply | Plat. .. |
_lox
Obs# |TargetG...| Control ... | Targyet G...| Gift Cou... | Gift Cou... | Gift Cou... | Gift Cou... | Gift Amn
1 0000145874 2 4 1 3 51 ?ﬁl
2 00000R294 ! 1 a 0 3 20
3 100046110 F4.00 ] 41 3 20 HE
4 100185937 $10.00 3 12 3 g 10
] 000029637 . 1 1 1 1 20
5 100112632 $11.00 3 11 2 49 511
7 000123712 2 4 2 3 51t
a 0000454049 . 1 4 0 3 F1¢
g 100019094 F40.00 1 3 0 1 53¢
10 000178271 . 1 a 1 2 FE
11 100102224 $6.00 3 16 2 13 B
o | oL |

The Explore window features a 2000-observation sample from the PVA97NK data source. Sample
properties are shown in the top half of the window and a data table is shown in the bottom half.
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Changing the Explore Sample Size

The Sample Method property indicates that the sample is drawn from the top (first 2000 rows) of the data
set. Use these steps to change the sampling properties in the Explore window.

yd Although selecting a sample through this method is quick to execute, fetching the top rows of a
table might not produce a representative sample of the table.

1. Left-click the Sample Method value field. The Option menu lists two choices: Top (the current
setting) and Random.

2. Select Random from the Option menu.

o ]
File Wiew Actions ‘Window
S8 O] &
_1o/x
Property: Yalue
Rows elate]s]
Caolumns 28
Library A ERET
Member PAAAGT Mk
Type DATA
Sample Method Randam
Fetch Size Default
Fetched Rows 2000
Random Seed 12345
Apply | Plat. .. |
=TS
Obs# |TargetG...| Control ... | Target G...| Gift Cou... | Gift Cou... | Gift Cou... | Gift Cou... | Gift Am
1 000014974 . 2 4 1 3 £1 ?ﬂ
2 000006294 ! 1 8 0 3 B2
3 100046110 F4.00 G 41 3 20 FE
4 100185937 F10.00 3 12 K] ] 1L
i} 000029637 ! 1 1 1 1 20
B 100112632 $11.00 3 11 2 ] 11
¥ ooo123v12 2 4 2 3 F1¢
a 000045409 . 1 4 0 3 F1f
9 100019094 F40.00 1 3 il 1 5as
10 0001 7a2v . 1 a 1 2 $E
11 100102224 F6.00 3 16 2 13 FET
- | e

3. Select Actions = Apply Sample Properties from the Explore window menu. A new, random sample
of 2000 observations is made. This 2000-row sample now has distributional properties that are similar
to the original 9686 observation table. This gives you an idea about the general characteristics of the
variables. If your goal is to examine the data for potential problems, it is wise to examine the entire
data set.

yd SAS Enterprise Miner enables you to increase the sample transferred to the client (up to a
maximum of 30,000 observations). See the SAS Enterprise Miner Help file to learn how to
increase this maximum value.
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4. Select the Fetch Size property and select Max from the Option menu.

5. Select Actions = Apply Sample Properties. Because there are fewer than 30,000 observations, the
entire PVA97NK table is transferred to the SAS Enterprise Miner client machine, as indicated by the
Fetched Rows field.

. - Enplore - AAEME1.PYAITNK o [w] B4

File Miew Actions ‘Window

S804

§ : sample Properties =10]x]
Property Yalue
Fows 4686
Columns 28
Library AAENE
Member PG M K
Type DATA
Sample Method Fandom
Fetch Size [LEES
Random Seed 12345

Apply | Flat... |

M=TE
Obhs# |TargetG...| Control ... | Taryet G...| Gift Cou... | Gift Cou... | Gift Cou... | Gift Cou... | Gift Anu
1 0000144974 2 4 1 E $”ﬁl
2 000006294 : 1 ] 0 3 B0
3 100046110 54.00 ] 41 3 20 BE
4 100185937 $10.00 3 12 3 = $110
5 000029637 . 1 1 1 1 520
& 100113632 $11.00 3 11 2 4 511
i 000123712 2 4 2 E 51t
g8 noo0o4s409 : 1 4 1] E B1E
g 100019094 $40.00 1 3 0 1 53t
10 00017a2r1 : 1 & 1 2 BE
11 100102224 $6.00 3 16 2 13 FET
K | N
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Creating a Histogram for a Single Variable

While you can use the Explore window to browse a data set, its primary purpose is to create statistical
analysis plots. Use these steps to create a histogram in the Explore window.

1. Select Actions = Plot from the Explore window menu. The Chart wizard opens to the Select a Chart
Type step.

SEIEl:t a Chart Type 1

@ 1

| Scatter

| Line

il Histogram Plots values of twa variahles against each other.
& Density
[ Box

i Tables

Matrix
HH Lattice
4 Parallel Axis

% Constellation —

Cancel < Back Next = Finish

The Chart wizard enables the construction of a multitude of analysis charts. This demonstration
focuses on histograms.
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2. Select Histogram.

Select’a Chart Type

& Density
[ Box
[ Tables

Matrix

8 Lattice

4 Parallel Axis

% Constellation

Histograms are useful for exploring the distribution of values in a variable.
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3. Select Next >. The Chart wizard proceeds to the next step, Select Chart Roles.

(g |
Select Chart Roles .9
IE:i Mis=zing required roles: X, | Llse default assignmentsl |
4 Variable |lee |T3me |Descriptiun |Furmat
DEMAGE Mummeric Aoe
DEMCLUSTER Character Demographic Cluster
DEMGEMDER: Character Gender
DEMHOMECHTER: Character Home Crvner
DEMMEDHOME" ALLIE Murmeric hedian Hame Yalue ... DOLLART
DEMMEDIMCOME Mummeric Median Income Region |DOLLART
DEMPCTWETERAMNS Murmeric Percent “eterans Re...
GIFTAYGIE Mummeric Gift Armount Average... |DOLLARS.2
GIFTAYGALL Mummeric Gift Armount Average... |DOLLARS.2
GIFTAYGCARDSE Mummeric Gift Armount Average... |DOLLARS.2
GIFTAVGLAST Murreric Gift Amount Last DoLLARS 2 |
GIFTCHMTAR [IWTT=Ta Gift Connt 36 borith >
Responze statistic: | Fregquency -
A multiple role assighments
Cancel < Back Next = Finish

To draw a histogram, one variable must be selected to have the role X.
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4. Select Role = X for the DEMAGE variable.

Select Chart Roles

| U=ze default assighments |

4 Variable |lee |T3me |Descriptiun |Furmat
DEMAGE LS Mummeric Aoe
DEMCLUSTER Character Demographic Cluster
DEMGEMDER: Character Gender
DEMHOMECHTER: Character Home Crvner
DEMMEDHOME" ALLIE Murmeric hedian Hame Yalue ... DOLLART
DEMMEDIMCOME Mummeric Median Income Region |DOLLART
DEMPCTWETERAMNS Murmeric Percent “eterans Re...
GIFTAYGIE Mummeric Gift Armount Average... |DOLLARS.2
GIFTAYGALL Mummeric Gift Armount Average... |DOLLARS.2
GIFTAYGCARDSE Mummeric Gift Armount Average... |DOLLARS.2
GIFTAVGLAST Murreric Gift Amount Last DoLLARS 2 |
GIFTCHMTAR [IWTT=Ta Gift Connt 36 borith >
Responze statistic: | Fregquency -
A multiple role assighments

Cancel < Back Next = Finish

The Chart wizard is ready to make a histogram of the DEMAGE variable.
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5. Select Finish. The Explore window is filled with a histogram of the DEMAGE variable.

yd Variable descriptions, rather than variable names, are used to label the axes of plots in the
Explore window.

. Explore - AAEMB1.P¥AITNK -0l x|

File Edit “iew Actions Wwindow

S\H|O| 4]
woapht =lgix|

1500

1000

Frequency

Axes in Explore window plots are chosen to range from the minimum to the maximum values of the
plotted variable. Here you can see that Age has a minimum value of 0 and a maximum value of 87.
The mode occurs in the ninth bin, which ranges between about 70 and 78. Frequency tells you that
there are about 1400 observations in this range.
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Changing the Graph Properties for a Histogram

By default, a histogram in SAS Enterprise Miner has 10 bins and is scaled to show the entire range of
data. Use these steps to change the number of bins in a histogram and change the range of the axes.

While the default bin size is sufficient to show the general shape of a variable’s distribution, it is
sometimes useful to increase the number of bins to improve the histogram’s resolution.

1. Right-click in the data area of the Age histogram and select Graph Properties... from the Option
menu. The Properties-Histogram window opens.

( Properties - Histogram

Graph
Histogram Bir=
fes ) [_] Showe Miszing Bin
Horizontal
Yertical [¥| Bin &xis [l End Lakels
TitlesF ootnote [_1 Binto Data Range
Eoundary: Upper W
Murmber af X Bins: 10 -
Murmber af % Bins: 10 -
Caolar

[¥] Show Cutline
[¥] Gradient

Gradient

ThreeColorRarmp =

Ok Aeply Canicel

This window enables you to change the appearance of your charts. For histograms, the most
important appearance property (at least in a statistical sense) is the number of bins.
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2. Type 87 into the Number of X Bins field.

Properties - Histogram

Harizantal
Yertical
itlefFootnote

Because Age is integer-valued and the original distribution plot had a maximum of 87, there will be
one bin per possible Age value.
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3. Select OK. The Explore window reopens and shows many more bins in the Age histogram.

loix
File Edit Wiew Actions ‘Window
S|=E|O| |
wGrapht =10l x|
200
150
>
(%]
C
[1F]
=
E'IUCI—
L
50
04
L L L L L L L L L L L L L L LA L L L LA L L L L L DL L L
0 3 6B 9 121518 21 24 27 30 33 36 39 42 45 48 51 654 57 B0 63 BB B9 72 75 78 81 84 &7
Age
= —

With the increase in resolution, unusual features become apparent in the Age variable. For example,
there are unexpected spikes in the histogram at 10-year intervals, starting at Age=7. Also, you must

question the veracity of ages below 18 for donors to the charity.
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Changing Chart Axes

A very useful feature of the Explore window is the ability to zoom in on data of interest. Use the
following steps to change chart axes in the Explore window:

1. Position your cursor under the histogram until the cursor appears as a magnifying glass.

2. Clicking with your mouse and dragging the cursor to the right magnifies the horizontal axis of the
histogram.

. Enplore - AREME1.PYAITNK o ] 4]

File Edit “iew Actions Window

S|=|O| 4]
ot =lolx|

200

180+

100 +

Frequency

50

0

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 GO
Age n
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3. Position your cursor below the histogram but above the Age axis label. A horizontal scroll bar
appears.

-~ Explore - AAEMB1.PYAITNK - o] =|

File Edit ‘iew Actions “Window

S|H|O| 4]
DT -10lx|

Frequency

T T T T T T T T T T 1 LI L B B S
33 34 35 36 37 38 33 40 41 42 43 4‘* 45 46 47 48 49 gﬁ 5152 53 5?%5 gﬁ 57 58 59 BO 61 B2 B3 B4
&

Age
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4. Click and drag the scroll bar to the left to translate the horizontal axis to the left.

.~ Explore - AREME 1.P¥AITNK o [=] 5

Fil= Edit Wiew Actions Window

S\H|O| 4]
hoapht -lolx|

200+

150+

Frequency
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5. Position your cursor to the left of the histogram to make a similar adjustment to the vertical axis of
the histogram.

. Explore - AAEMEG1.PYAITNK o [=] 5

File Edit View Actions Window

S|=|O| &|
worapht =10l

40

30+

Frequency

107

T T T T T T T T T T T T T T T T T T 7 T T T T T T
m 12 14 16 18 20 22 24 26 28 30 32 34
Age

At this resolution, you can see that there are approximately 40 observations with Age less than 8. A
review of the data preparation process might help you determine whether these values are valid.
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6. Select ‘& (the yellow triangle) in the lower right corner of the Explore window to reset the axes to
their original ranges.

=
File Edit “iew Actions Window
S|E|O| 4|
wGrapht =10l x|
200+
150
)
(5]
c
k]
=
Emu—
L
50
04
L L L L L L L L L L L L L L L L L L L [N L L L L L L L B
0 3 B 9 121618 21 24 27 30 33 36 39 42 45 48 51 64 &7V B0 63 66 B9 72 75 78 B1 84 87
Age
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Adding a “Missing” Bin to a Histogram

Not all observations appear in the histogram for Age. There are many observations with missing values
for this variable. Follow these steps to add a missing value bin to the Age histogram:

1. Right-click on the graph and select Graph Properties... from the Option menu.

2. Check the Show Missing Bin option.

( Properties - Histogram W

Graph
Histograrm Bins
fuas ) [¥] Shovw his=ing Bin
Horizontal
Yerical [¥| Bin Axiz [¥] End Labels
Title/F ootnote [_] Binto Data Range
Boundary: Upper |
Mumber of X Bins: a7 -
Mumber of % Bins: 10 -
Color
[¥] Showe Qutling
¥ Gradient
Gradierit
ThreeColorRarmg b

Apply Cancel
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Select OK. The Age histogram is modified to show a missing value bin.

. Enplore - AAEMB1.PYAITNK - ol =]

File Edit Wiew Actions \Window

S\H|O| 4]
worapht =10l

2500 4

2000+

1800

Frequency

1000

500+

I A e e e e e e e e e
12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 63 72 75 78 B1 84 87
Age

T T
036 9

With the missing value bin added, it is easy to see that nearly a quarter of the observations are missing
an Age value.
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Adding Plots to the Explore Window

You can add other plots to the Explore window. Follow these steps to add a pie chart of the target
variable.

1.

Select Actions = Plot from the Explore window menu. The Chart wizard opens to the Select a Chart

Type step.

Scroll down in the chart list and select a Pie chart.

select a'Chart Type

HH Lattice

4 Parallel Axis
% Constellation
£ 3D Charts
E3 Contour

ful Bar

#

X

i Pie

Lul Needle
B4 vector

Band

Shows each categories contribution to a sum.

Cancel < Back

Next =

Finish
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3. Select Next >. The Chart wizard continues to the Select Chart Roles step.

select Chart' Roles X
IE:i Mis=ing required roles: Categarsy. | Llse default assignmentsl |
4 Variable |lee |T3me |Descriptiun |Furmat
DEMAGE Mummeric Aoe
DEMCLUSTER Character Demographic Cluster
DEMGEMDER Character Gender
DEMHOMECHTER: Character Home Crvner
DEMMEDHOME" ALLIE Murmeric hedian Hame Yalue ... DOLLART
DEMMEDIMCOME Mummeric Median Income Region |DOLLART
DEMPCTWETERAMNS Murmeric Percent “eterans Re...

GIFTAYGIE Mummeric Gift Armount Average... |DOLLARS.2

GIFTAYGALL Mummeric Gift Armount Average... |DOLLARS.2
GIFTAYGCARDSE Mummeric Gift Armount Average... |DOLLARS.2
GIFTAVGLAST Mutrieric Gift Amourt Last DoLLARS 2

GIFTCHTIE Murmeric Gift Court 36 Months

GIFTCMTALL Murreric Gift Count Al Morths |
GIFTCHMTCARDSE Mutrneric Gift Count Card 36 M. . b

A multiple role assighments

Cancel < Back Next = Finish

The message at the top of the Select Chart Roles window states that a variable must be assigned the
Cateqory role.
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4. Scroll the variable list and select Role = Category for the TARGETB variable.

select Chart Roles

|'§'|

| U=ze default assighments |

4 Variable |lee |T3me |Descriptiun |Furmat |
GIFTCHMTCARDALL Murreric Gift Count Card Al M. . -
GIFTTIMEFIRST Murmeric Tifmes Since First Gift |
GIFTTIMELAST Murmeric Tirme Since Last Gift
IC Character Cartral Mumber
PROMCMNTT 2 Murmeric Protmotion Caount 12 ...
PROMCMTSE Murmeric Protmotion Caount 36 ...
PROMCMTALL Murmeric Praormotion Court Al k...
PROMCMTCARDT 2 Murmeric Protmotion Count Card...
PROMCMTCARDSE Murmeric Protmotion Count Card...
PROMCMTCARDALL Murmeric Protmotion Count Card...
STATUSCATIEMNK Character Status Category SEMK
STATUSCATETARALL Mummeric Status Category Star

ARGETE Categary Mummeric Target Gift Flag
TARGETD Mummeric Target Gift Amount DoLLARS 2
A multiple role assighments

Cancel < Back Next = Finish
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5. Select Finish to create the pie chart for TARGETB.

. - Enplore - AAEMG1.PYAITNK =10] x| I

File Edit “iew Actions Sindow

S|E|O| 4]
Poraphz

=10l

The chart shows an equal number of cases for TARGETB=0 (top) and TARGETB=1 (bottom).
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6. Select Window = Tile to simultaneously view all sub-windows of the Explore window.

=0l x|
File Edit Wiew Actions Window
S|E|O| 4]
=1 1ol x]
Property Yalue

Rows e late] ]

Columns 28

Library PAEMET

memhber P AST M

Type DATA

Sample Method Fandom

Fetch Size ILEES

Fetched Rows 4686

Fandom Seed 12345

Apply | Plat. .. |

=10l x|

2300

2000

1300

Frequency

1000

500

I

Age

0 6 12 18 24 30 36 42 45 54 60 66 72 78 84

Iof AAEMG1.PYAITNE

=10l x|

0000144974
000006294
100046110
100185937
000029637
100112632
000123712
0oa045409
100019094
000173271
100102224
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Exploring Variable Associations

All elements of the Explore window are connected. By selecting a bar in one histogram, for example,
corresponding observations in the data table and other plots are also selected. Follow these steps to use
this feature to explore variable associations:

1. Double-click the Age histogram title bar so that it fills the Explore window.

2. Click and drag a rectangle in the Age histogram to select cases with Age in excess of 70 years.

- ~Explore - AREMB1.PYAITNK ;IEIEI

File Edit ‘iew Actions Window

S| H| 0| 4]
worapht_________ == x|

400 +

300+

Frequency
rJ
=
—
1

100

BB BEE L e e e e ARBAREE L T T L T
0 3 6 9121518 2124 27 30 33 36 39 42 45 48 51 64 &7 60 63 66 B9 V2 ¥5 78 81 84 g7
Age !

The selected cases are cross-hatched. (The vertical axis is rescaled to show the selection better.)
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3. Double-click the Age histogram title bar. The tile display is restored.

R
File Edit Wiew Actions Window
S|E|O| |
=1olx| =10lx|
Property Yalue
Rows e late] 5]
Caolumns 28
Library AAEMET
mermhber PASE Ik
Type DATA
Sample Method Random
Fetch Size ILEES
Random Seed 12345
Apply | Flat... |
T o/ o/
400~ [ Obs# |TargetG...| Control ... |Target Gl G
: 1 000014974 A
300 4 2 000006294 |
2 3 100046110 400
5 4 100185937 §10.00
£ 200+ g 000029637 .
..% f 100112632 §11.00
100 4 7 0001237132
8 onoo45409 |
9 100019094 $40.00
E 10 000178271 :
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 11 100902224 §5.00 =
Age b 1| | >|

Notice that part of the TargetB pie chart is selected. This selection shows the relative proportion of
observations with Age greater than 70 that do and do not donate. Because the arc on the TARGETB=1
segment is slightly thicker, it appears that there is a slightly higher number of donors than non-donors
in this Age selection.
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4. Double-click the TargetB pie chart title bar to confirm this observation.
LT
File Edit View Actions ‘Window
§|H|O|@"|
PGaphz
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5. Close the Explore window to return to the SAS Enterprise Miner client interface screen.
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E@) Changing the Explore Window Sampling Defaults

In the previous demonstration, you were alerted to the fact that only a sample of data was initially
selected for use in the Explore window.

| CargeData’Constraimt

Row limit of 2,000 observations reached.

oK

Follow these steps to change the preference settings of SAS Enterprise Miner to use a random sample
or all of the data source data in the Explore window:

1. Select Options = Preferences... from the main menu. The Preferences window opens.

Look and feel Cross Platform

“Property Sheet Tooltips off

“Tools Palette Tooltips Display tool name and description
[Elinteractive Sampling

“Sample Method Top

Fetch Size Default

Random Seed 12344
BlModel Package Options

Generate C Score Code ]

Generate Java Score Code Mo =

OK Cancel
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2. Select Sample Method = Random.

BlUser Interface

Loak and feel

Cross Plafform

Property Sheet Tooltips

Off

-Toaols Palette Tooltips
Interactive Sampling

Fetch Size

Display toal name and descri

Randam

Default

‘Randam Seed
Model Fackage Options
Generate C Score Code

12345

M0

-Generate Java Score Code

Ml

-

Lenm 1 e el Clenleso

Cancel

The random sampling method improves on the default method (at the top of the data set) by
guaranteeing that the Explore window data is representative of the original data source. The only

negative aspect is an increase in processing time for extremely large data sources.

3. Select Fetch Size = Max.

BlUser Interface

ook and feel

Cross Platform

Property Sheet Tooltips

off

-Toals Palette Tooltips
Blinteractive Sampling

EModel Package Options
|Generate C Score Code

-Sample Method
Random Seed

Display toal name and descr

|Generate Java Score Code

-

| PN i PPN o | {ml L ima

Cancel

The Max fetch size enables a larger sample of data to be extracted for use in the Explore window.

If you use these settings, the Explore window uses the entire data set or a random sample of up to

30,000 observations (whichever is smaller).
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e 2 _
Exercises

3. Using the Explore Window to Study Variable Distribution

Use the Explore window to study the distribution of the variable Medium Income Region
(DemMed Income). Answer the following questions:

a. What is unusual about the distribution of this variable?

b. What could cause this anomaly to occur?

c. What do you think should be done to rectify the situation?
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@ Modifying and Correcting Source Data

In the previous exercise, the DemMed I ncome variable was seen to have an unusual spike at 0. This
phenomenon often occurs in data extracted from a relational database table where 0 or another number is
used as a substitute for the value missing or unknown. Clearly, having zero income is considerably
different from having an unknown income. If you properly use the income variable in a predictive
model, this discrepancy can be addressed.

This demonstration shows you how to replace a placeholder value for missing with a true missing value
indicator. In this way, SAS Enterprise Miner tools can correctly respond to the true, but unknown, value.
SAS Enterprise Miner includes several tools that you can use to modify the source data for your analysis.
The following demonstrations show how to use the Replacement node to modify incorrect or improper
values for a variable:

Process Flow Setup

Use the following steps to set up the process flow that will modify the DemMed Income variable:

1. Dragthe PVA97NK data source to the Predictive Analysis workspace window.

E:_Enterprise Miner - My Project !E[ E
File Edit ‘iew Actions Cphions  Window  Help

[0~ B ] X | ] B (A1 ) R ] % | @] @] O] 6| ] 2]
rojec = =
--%pDa]ta gources | ETI EI il EI EI EI EI ﬁl

. L PYATTME Samplel Explorel Mu:u:liFyI Modell F\ssessl Utilityl Credit Scoringl
E&[ Diagrams n — "
o Predictive Analysis - Lo P i et =101x]
@[ Model Packages
- [A] Users

| »

F

Property Walue

D EhltirS
Mlame Predictive Analysi
Status Cipen
Motes
History

ﬁl; HAA MR @ | o |—F @ fow g | & |

piagram Predictive Analysis opened |@ student as student R Connecked to SASApp - Logical Waorkspace Server
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2. Select the Modify tab to access the Modify tool group.

E:_Enterprise Miner - My Project

Eile Edit ‘jew Actions Options  Window  Help

O~ | & X | El | B B | B | | B | % @@ O |85 =] €

I My Project e o | B

E@I Daka Sources %I EI @I EI _é'l

PYASTMNE Samplel Explnrel Mgdifyl Modell .ﬁ.ssessl LItiIit\,n'l Credit Scoringl
E&[ Diagrams . — -

@: Predictive Analysis -+;Predictive Analysis =101 x]
[#®] Model Packages =
- (A] Users

S
Property Walue
D EhvS
Mame FPredictive Analysi
Status Qpen
otes
History
AW

B LU o o [—F o |

Piagram Predictive Analysis openad

-
2 | = |

IE student as studentl\‘\ Connected ko SASApp - Logical Workspace Server
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Drag the Replacement tool (third from the right) from the Tools Palette into the Predictive Analysis
workspace window.

E:Enterprise Miner - My Project

File Edit View Actions Options Window Help

00| 23] X[ e (3] )| B0 | G| % | O O O | 5| %8| 5 2
— —
--Téjp[)aia ;nurces @I ﬁl EI EI ﬂl

PoL PYASTNE sample | Explore | Madify | Model | Assess | Utiity | Credit Scoring |
E&[ Diagrams 7 — .

Frealichive fmalas =2 Predictive Analysis ™ =]
@[ Model Packages =
[#-[A] Users

Property

Mode ID
Imported Data
Exported Data
Motes

M [Replacement ‘

Replacement Ed
JDefault Limits MeStandard Deviati
Cutoff Values

E";m..,,.,,,n o mhoo o o [ j
i_General :I I | |—'”| N i”il—J— o) |1cu:|% as | =] |

I piagram Predictive Analysis opened I@ student as student I\‘\ Connecked to 3A3ApP - Logical Workspace Server
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4. Connect the PVA97NK data to the Replacement node by clicking near the right side of the PVA97NK
node and dragging an arrow to the left side of the Replacement node.

E’:Enterprise Miner - My Project !E[E
File Edit Wiew Actions Options  Window  Help

M EE R R EE R E RS EEEE

I My Project pre=m o | ET
E@j Data Sources @I EI EI EI ﬁ_él
PYASTRE Samplel Explorel Mgdifyl Modell .C\ssessl LItiIityI Credit 5cnring|
[=1-[ 8] Diagrams =
D Predictive Analysis -:; Predictive Analysis P I=] E3
@[ Model Packages =
#-[A] Users

S

Propetty

Mode D
Imparted Data
Exported Data
Motes

|-—3'" o pafeplacement ‘

‘Replacement Ed
| ‘Default Limits MeStandard Deviati
Cutoff values

=]
HReplacement Ed
LT T R U PO il -
AW
= 1 3 — (o]
IEenera.l :I e _IH k _Iﬂ |_|B J_ @ |IDU% = | o |
piagram Predictive Analysis opened |E student as student |\ Connecked to SASAPP - Logical Workspace Server

You created a process flow, which is the method that SAS Enterprise Miner uses to carry out analyses.
The process flow, at this point, reads the raw PVA97NK data and replaces the unwanted values of the

observations. You must, however, specify which variables have unwanted values and what the correct
values are. To do this, you must change the settings of the Replacement node.
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Changing the Replacement Node Properties

Use the following steps to modify the default settings of the Replacement node:

1. Select the Replacement node and examine the Properties panel.

Frope Yalue
Mode D Renpl
Imported Data el
Exported Data aae]
Motes aae]
=
-Replacement Edito aae]

“Default Limmits MettStandard Deviation
Cutoff Walues
=]

‘Replacement Edito
-Lnknon Levels

Replacement Repaies

The Properties panel displays the analysis methods used by the node when it is run. By default, the
node replaces all interval variables whose values are more than three standard deviations from the
variable mean.

pd You can control the number of standard deviations by selecting the Cutoff Values property.

In this demonstration, you only want to replace the value for DemMed Income when it equals zero.
Thus, you need to change the default setting.

2. Select the Default Limits Method property and select None from the Options menu.

Prope Yalue

Mode D Renpl

Imported Data [

Exported Data aae]

Motes [
=

+Replacement Edito Jens]
Mone [ |
S Cutoff Yalues [lad
=l

- Replacement Edito [
“Unknown Levels  |lanore

Replacement YalueComputed

Hide Mo

Replacement Repaies
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You want to replace improper values with missing values. To do this, you need to change the
Replacement Value property.

3. Select the Replacement Value property and select Missing from the Options menu.

Prope Walle
Mode D Repl
Imported Data eme]
Exported Data |
Motes foud
=
‘Replacement Edito ead]

Default Limits Methufone
|Cutoff Yalues

You are now ready to specify the variables that you want to replace.

4. Select [..] (Interval Variables: Replacement Editor ellipsis) from the Replacement node properties
panel.

Prope Yalle
Mode D Fepl
Irmported Data feze]
Exported Data |
Motes foud
=
(Default Limits Methiblone
-Cutoffvalues [

[Replacement Edito
-Unknown Levels

yd Be careful to open the Replacement Editor for Interval Variables, not for Class Variables.
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The Interactive Replacement Interval Filter window opens.

EX Interactive Replacement Interval Filter

Columns: [ Label [~ Mining [V Basic [ Statiskics
Mame Use Repork Lirit Method Lower Limik Upper Limit
IDemAge Default Mo Default D
|DemMedHnme\falue Default Mo Default D
|Demru19dln|:nme Default Mo Default D
|DemF'ct‘Jeterans Default Mo Default D
|GiﬂAvg35 Default No Default D
|Giﬂ.ﬂngII Default No Default D
GiftawnCard 36 Default Mo Default D
Giftawglast Default Mo Default D
GitCnt3a Default No Default D
GiftCntAll Default No Default D
IGICCard 36 Default Mo Default D
|GiﬂCntcardAII Default Mo Default D
|GiﬂTimeFir5t Default No Default D
|GiﬂTimeLast Default No Default D
|F'r|:|ant1 2 Default Mo Default D
|F'r|:|ant35 Default Mo Default D
|F'r|:|ant-'JxII Default Mo Default D
|F'rn:nantCard1 2 Default Mo Default D
|F'rn:uantCard3E Default Mo Default D
[Promcrtcardal Default No Default D
TargetD Default No Default D
Kl | i
Generate Summary | [0].4 Zancel |
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5. Select User Specified as the Limit Method value for DemMed Income.

EX Interactive Replacement Interval Filter

Colurms: [ Label [~ Mining [+ Basic [~ Statistics
Mame Ize Report Lirnit Method Lowwer Limit Upper Limit
[[DemAge Default Ho Detault C
|DemMedHnmeValue Default Mo Default D
- |Demru19dln|:nme Default Ho User Specified D
|DemF'n:Neterans Default Ho Default D
|Gift&ug35 Default Mo Default D
|Giﬂ.-'3ngII Default Ho Detault C
Gifthwg Card 36 Default Ho Default D
IIGitAvalast Default Mo Default D
GitCnt36 Default Ho Default D
Gt ntAll Default Mo Default D
|GitcntCard36 Default Ho Detault C
GitCntCardAll Default Ho Default D
IGitTimeFirst Default Mo Default D
|GiﬂTimeLa5t Default Ho Default D
|F'r|:|ant1 2 Default Mo Default D
|F'r|:|ant35 Default Ho Detault C
|Prnm0ntﬂ\|| Default Ho Default D
|PrnantCard1 2 Default Mo Default D
|F'rn:uantCard35 Default Ho Default D
[Promcntc ardal Default Ho Default D
TargetD Default Ho Detault C
Rl | i3
Generate Surnmary | Ok | Cancel |
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6. Type 1 as the Lower Limit value for DemMed Income.

E:Interacl:ive Replacement Interval Filter
Columns: [ Label [~ Mining [ Basic [ Statistics
MName se Repork Limit Method Lower Limik Upper Limit
DemAde Default Ho Default D
DemibedHomeYalue  Default Ho Default . D
- DemMedincome Default Ho User Specified 1 D
DemPctveterans Default Ho Default D
GiftAwg 36 Default ] Default D
GittAwaAll Default ] Default D
Gifthwg Card36 Default ] Default D
GiftAvgLast Default ] Default D
GiftCnt36 Default ] Default D
GiftC ntAll Default Mo Default D
GiftCntCard36 Default Mo Default D
GiftCntCardAll Default No Default D
GifiTimeFirst Default No Default D
GifiTimeLast Default No Default D
FromCntl 2 Default Ho Default D
FromCnta6 Default Ho Default D
FromCntall Default Ho Default D
FromCniCardl 2 Default Ho Default D
FromCnCard 36 Default Ho Default D
FromCrtCardAll Default Ho Default D
TargetD Default Ho Default D
Rl | i
Generake Summary | Ok | Cancel |

If you use this specification, any DemMed Income values that fall below the lower limit of 1 are set
to missing. All other values of this variable do not change.

7. Select OK to close the Interactive Replacement Interval Filter window.

Running the Analysis and Viewing the Results

Use these steps to run the process flow that you created.

1. Right-click on the Replacement node and select Run from the Option menu. A Confirmation
window appears, and requests that you verify the run action.

Confirmation
:3/ Do you want to run this path?
L]

Diagran: Predictive Analysis

Path:  Replacement




2-76 Chapter 2 Accessing and Assaying Prepared Data

2. Select Yes to close the Confirmation window. A small animation in the lower right corner of each
node indicates analysis activity in the node.

The Run Status window opens when the process flow run is complete.

Run Status

i Run completed
“'-.) Diagran: Predictive Analysis

Path:  Replacement

Resulks, ..

4

3. Select Results... to review the analysis outcome. The Results - Node: Replacement Diagram:
Predictive Analysis window appears.

L Results - Node: Replacement Diagram: Predictive Analysis
File Edit Wiew ‘Window
Bl &2l 2/ E %
#5f Total Replacement Counts | =] B3 | &% output
Wariable Rale Lahel Train ittt
- 1T H Student
DernMedin.. INFUT Median Inc... 2367 o= een
Date: June 17, 20032
Time: 16:24: 52
A
* Training Oucput
A e e
Wariabhle Summary
Measurement Frequehcy
8 Interval Yariables
“ariakle Replace Lowver limit Upper Limit Limit=: Lakel Replacement | Lovwver Upper
“ariakle Method Method Replacement | Replacement
Walue Walle
Cemmiedin.. REP_Dem... 1 AMLIAL Median Inc... MISSING

The Replacement Counts window shows that 2357 observations were modified by the Replacement
node. The Interval Variables window summarizes the replacement that was conducted. The Output
window provides more or less the same information as the Total Replacement Counts window and the
Interval Variables window (but it is presented as a static text file).

4, Close the Results window.
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Examining Exported Data

In a SAS Enterprise Miner process flow diagram, each node takes in data, analyses it, creates a result, and
exports a possibly modified version of the imported data. While the report gives the analysis results in
abstract, it is good practice to see the actual effects of an analysis step on the exported data. This enables
you to validate your expectations at each step of the analysis.

Use these steps to examine the data exported from the Replacement node.

1. Select the Replacement node in your process flow diagram.

2. Select Exported Data = _

The Exported Data - Replacement window appears.

L Exported Data -

Fort Table | Role | Diata Exists
RAIN EmMS Repl_TRAIM Train Yes
WALIDATE EmMWS Repl VALIDATE Yalidate Mo
TEST EMYWS.Repl_TEST Test Mo
SCORE EMWS.Repl_SCORE Score Mo
TRAMSACTION EMWS Repl_TRAMSACTION [Transaction Mo
DOCUMENT EMWS. Repl DOCLUMENT Document Mo
‘ Browse... H Exzplore... H Properties... || 0K |

This window lists the types of data sets that can be exported from a SAS Enterprise Miner process
flow node. As indicated, only a TRAIN data set exists at this stage of the analysis.
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3. Select the Train table from the Exported Data - Replacement window.

£ Exported/Data - Replacement

Port Tahle | Rale | Data Exists
RAIN EMWS.Repl_TRAIM Train Yes
WALIDATE EMWS.Repl VALIDATE Walidate Mo
TEST EMW3.Repl _TEST Test Mo
BCORE EMYWS.Repl SCORE Score Mo
TRAMSACTION EMWS.Repl_TRANSACTION |Transaction Mo
DOCUMENT EMWS.Repl_DOCUMENT Docurnent Mo
‘ Browse... H Explore... H Properties... || OK |

4. Select Explore... to open the Explore window again.

Explore= EMWSTReplTTRATN

File View Actions Wihdow

&/EO]&]

E}E Sample Properties

J FProperty | value |
Rows LInknowen
Columns 29
Likrary EhdyS
Member REFL_TRAIMN
Type |EYY
Sample Method Fandom
Fetch Size M
Fetched Rows 9686
Random Seed 12345

. apoy || Pt |

EMWS.Repl_TRAIN

Ohs# | Target Git..| Contral Bu...| Target Gift ... |Git Count 3. Git Count A Gift Count ... | Gift Gount ... | Gift Amount...
000074874 _ 4
000006294 |
100046110 $4.00
100185937 §10.00
000029637 |
100112632 $11.00
000123712
000045408 _
100019034 $40.00
000178271 .
100102224 $5.00
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Scroll completely to the right in the data table.

EMWS.Repl_TRAIN
Ane | Gender |H0me 0wner| Median Hu:u...|Percent‘-fet..]r-nedian Incorme Regiur] Replacement. Demmedlihcome |
.F U] §0 1] §0
67 F ] 186,800 g2a 50 |
. 0] 87 600 36 F38,750 2ava0
_hd Ll 139,200 27 $38942 38042
A3 L $168,100 ar 571,509 71509
47 M H $253100 I $92 514 42514
agm H $234,700 22 72 868 72868
§v Ll F207.000 44 50
.F L $137,300 3z §0
oy L F180,700 ar §0
U ] 143,800 a0 50 =

A new column is added to the analysis data: Replacement: DemMedlncome. Notice that the
values of this variable match the Median Income Region variable, except when the original

variables value equals zero. The replaced zero value is shown by a dot (.), which indicates a missing
value.

Close the Explore and Exported Data windows to complete this part of the analysis.
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2.5 Chapter Summary

T A .
Data Access Tools Review

m Link existing analysis data sets
to SAS Enterprise Miner.
m Set variable metadata.

m Explore variable distribution
characteristics.

L ‘ Remove unwanted cases from analysis
= eplacement data

18

Analyses in SAS Enterprise Miner are organized hierarchically into projects, data libraries, diagrams,
process flows, and analysis nodes. This chapter demonstrated the basics of creating each of these
elements.

Most process flows begin with a data source node. To access a data source, you must define a SAS
library. After a library is defined, a data source is created by linking a SAS table and associated metadata
to SAS Enterprise Miner. After a data source is defined, you can assay the underlying cases using

SAS Enterprise Miner Explore tools. Care should be taken to ensure that the sample of the data source
that you explore is representative of the original data source.

You can use the Replacement node to modify variables that were incorrectly prepared. After all necessary
modifications, the data is ready for subsequent analysis.
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