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TIBCO Documentation and Support Services

Documentation for this and other TIBCO products is available on the TIBCO Documentation

site. This site is updated more frequently than any documentation that might be included with
the product. To ensure that you are accessing the latest available help topics, visit:

https://docs.tibco.com

How to Contact TIBCO Support

For comments or problems with this manual or the software it addresses, contact TIBCO

Support:

e For an overview of TIBCO Support, and information about getting started with TIBCO
Support, visit this site:
http://www.tibco.com/services/support

e If you already have a valid maintenance or support contract, visit this site:
https://support.tibco.com
Entry to this site requires a user name and password. If you do not have a user name,

you can request one.

How to Join TIBCO Community

TIBCOmmunity is an online destination for TIBCO customers, partners, and resident experts. It

is a place to share and access the collective experience of the TIBCO community.

TIBCOmmunity offers forums, blogs, and access to a variety of resources. To register, go to the

following web address:

https://www.tibcommunity.com

TIBCO Community is an online destination for TIBCO customers, partners, and resident

experts. It is a place to share and access the collective experience of the TIBCO community.

TIBCO Community offers forums, blogs, and access to a variety of resources. To register, go to
the following web address:

https://community.tibco.com
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Chapter One
Statistica: A general overview of
features
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Statistica is a comprehensive analytic, research, and business intelligence tool. It is an
integrated data management, analysis, mining, visualization, and custom application
development system featuring a wide selection of basic and advanced analytic procedures for

business, data mining, science, and engineering applications.

Analytic Facilities

Statistica includes not only general purpose analytic, graphical, and database management

procedures, but also comprehensive implementations of specialized methods for data analysis
(such as predictive data mining; business, social sciences, and biomedical research; or
engineering applications). All analytic tools offered in the Statistica line of software are
available as part of an integrated package. These tools can be controlled through a selection of

alternative user interfaces including:

¢ A highly optimized interactive user interface (with options to execute Statistica from
within Microsoft Office and other applications),

e A complete thin-client, browser-based user interface (in Statistica Enterprise Server)
that enables you to offload time-consuming tasks to the server and work
collaboratively, and

e A comprehensive, industry standard, .NET-compatible programming interface
(including the built-in, NET-compatible Visual Basic), offering access to more than

14,000 externally callable functions.

Interactive user interfaces can be easily automated via macros and customized using a variety
of methods, and they are recordable in the form of industry standard VB scripts. The built-in
development environment can be used to interface Statistica with other applications and
enterprise-wide infrastructures or to build custom extensions of any complexity, from simple

shortcuts to advanced, large-scale development projects.

Unique Features

Some of the unique features of the Statistica line of software include:

e the breadth of selection and comprehensiveness of implementation of analytical
procedures,

e the unparalleled selection, quality, and customizability of graphics integrated
seamlessly with every computational procedure,

e aselection of efficient and user-friendly user interfaces,

e the ease of customizability using the truly open architecture compatible with virtually
all enterprise and development environments (including .NET), that exposes
Statistica’s more than 14,000 functions,
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e awide selection of advanced software technologies that is responsible for Statistica’s
practically unlimited capacity, performance (speed, responsiveness), and application
customization options,

e Native R scripts can be run directly within Statistica and R output can be retrieved as

native Statistica Spreadsheets and Graphs.

One of the most unique and important features of the Statistica family of applications is that
these technologies enable even inexperienced users to tailor Statistica to their specific
preferences. You can customize practically every aspect of Statistica, including even the low-

level procedures of its user interface. The same version of Statistica can be used:

e By novices to perform routine tasks using the default analysis Startup dialog Quick tab
(containing just a few, self-explanatory buttons), or even by accessing Statistica with
their Web browsers (and a highly simplified “front end”), and

¢ By experienced analysts, professional statisticians, and advanced application
developers who can integrate any of Statistica’s highly optimized procedures (more
than 14,000 functions) into custom applications or computing environments, using any

of the cutting edge .NET and Web-compatible technologies.
The General Philosophy of the Statistica Approach

Statistica’s default configuration (its general user interface and system options) is a result of

years of listening carefully to our users.

We have received feedback from tens of thousands of our users, representing hundreds of
thousands of our users from all continents and, practically speaking, all walks of life. One of
the most important facts that we have learned from these users is how different their needs and
preferences are (both across individuals and projects or applications). In order to meet those
differentiated needs, Statistica is designed to offer perhaps one of the most flexible and easily

customizable user interfaces of any contemporary application.

Although Statistica provides access to a powerful arsenal of advanced software technologies,
you do not even need to know about them, because they are designed to work automatically

and intuitively. A novice user may never see more than a few self-explanatory buttons.

Advanced options, however, are only one tab or mouse click away. Practically every aspect of
Statistica (from the startup configuration, to the way the output is generated and managed by
the system, to how Statistica prompts you to choose your next step) can be changed with a
mouse click. Moreover, Statistica remembers your selections until you change your mind.
Practically all dialogs used to select an analysis or perform a routine operation can be easily
replaced (such as simplified, enhanced, or combined with custom, user-designed procedures).

Statistica will always look and work the way you want.
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Software Technology (A Technical Note)

The performance, customizability, and wide selection of options that can be tailored to your
needs mentioned in the previous section would not be possible if Statistica did not feature the

advanced technologies that drive all functions of the application.

Statistica uses and/or supports virtually all the relevant leading edge software technologies
available today. Every one of the more than 14,000 Statistica functions is accessible to external
applications. Practically no limitations are imposed in terms of either the amount or complexity

of data that can be stored and accessed.

Statistica also is optimized for Web and multimedia applications. Computational and graphics
procedures are driven by countless proprietary optimizations such as, for example, the
quadruple precision computational technology that enables us to overcome the limitations of
the IEEE floating point storage standards and delivers computational accuracy normally found
only in designated math applications (that feature arbitrary-precision options) but not in high

volume data processing applications such as statistical or data mining programs.

As a result, Statistica offers unmatched speed, numerical precision, and responsiveness, which
is aided by multithreading (and the advanced supercomputer-like distributed/parallel
processing architecture offered in

the Client-Server version, such as Statistica Enterprise Server).

Data access is based on a flexible streaming technology that enables Statistica to work
effortlessly with both the simple input data files stored on the local drive and queries of
multidimensional databases containing terabytes of data and stored in remote data warehouses
and processed in-place (such as without having to import them to a local storage; this feature is

available in enterprise versions of Statistica).

For example, you can simultaneously run multiple instances of Statistica [in any combination of
local, network, and Client-Server (Web-based) environments], each running multiple analyses
of data from multiple and simultaneously open input data files and queries, and the results can
be organized into separate projects. Statistica’s input and output data files and graphs can be of
practically unlimited size, comprising hierarchies of documents of various types. The output
can be directed to a multitude of output channels such as multimedia tables, high performance
workbooks, reports (including .pdf files and Microsoft Office documents), and the Internet, as
well as the optional Statistica Document Management System, which can be seamlessly

integrated with any Statistica application.

Web Enablement

One of the unique features of the Statistica family of applications is that it is fully Web enabled,
and if Statistica Enterprise Server is installed, you can not only offload time-consuming tasks
to the server, but also access the comprehensive functionality of the Statistica system using a

thin-client (browser) interface.
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This includes the option to execute prepared scripts and a plethora of interactive functionality,
including such operations as interactively building predictive data mining models by dragging
arrows in the interactive workspace of Statistica Data Miner (using only the browser, without

any client software installed).

Note that most features described in this manual are available in all Statistica products,
although some sections of the manual refer only to specific products such as the Statistica

Enterprise Server facilities or the Statistica Data Miner line of products.

Record of Recognition

We are pleased to report that, as of this printing, Statistica has received the highest rating in
every published independent comparative review in which it has been featured. In the history

of the software industry, very few products have ever achieved such a record.

For more information about Statistica’s record of recognition, please visit our Web site at
http://statistica.io/

TIBCO Statistica™ Installation Instructions 9



Chapter Two
Step-by-Step Examples
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Analytics

Example 1: Correlations

Starting Statistica. After installing Statistica, you can start the program by selecting Statistica

from the Windows Start - All Programs submenu.

When you start Statistica for the first time, the User Interface dialog is displayed,
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~ Home | Zerver  Edt  Yew  Inset  Format  Satistis  DataMining  Graphs  Tools  Data  Entermis
i g - =
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To create more space in the application window, you can minimize the ribbon bar. Either
double-click on the selected tab header, or right-click on the right side of the row of tabs and
from the shortcut menu, select Minimize the Ribbon.

After you click OK in the User Interface dialog, the Welcome to Statistica dialog is displayed,

which contains options that are useful to access common functions in Statistica.

If you prefer, you can select the Don’t show this dialog again check box located near the bottom
of the dialog, and this dialog will not be displayed when you start Statistica. Depending on the
version of Statistica you have, there may be other dialogs displayed as well.

Customization of Statistica. Practically all aspects of the behavior and appearance of
Statistica (even many elementary features illustrated in this example, such as where output is

directed) can be permanently customized to match your preferences.

For example, even the first step (opening Statistica) can be customized; you can change the
default full-screen opening mode, the appearance of the data spreadsheet, and many other
aspects of Statistica, which will be illustrated throughout this manual.

Selecting a data file. For this example, open Adstudy.sta: on the Home tab in the File group,
click the Open arrow. From the drop-down menu, select Open Examples to display the Open a
Statistica Data File dialog. Double-click on the Datasets folder, and double-click on Adstudy.

You can also open data files three ways:

1. Select Open Document from the Open drop-down menu to display the Open dialog where
you can browse to the appropriate location.

2. Click the E¥ geenbaa | button located on each Startup Panel (the first dialog displayed when
starting analysis or graph specifications).

3. Click the folder icon above Open on the Home tab.
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Data spreadsheets (multimedia tables). Statistica data files are displayed in a spreadsheet
(such as one spreadsheet is one data file). All Statistica Spreadsheets are displayed using
Statistica’s powerful multimedia table technology, and they can contain not only practically
unlimited amounts of data, but also sound, video, embedded documents, automation scripts,

and custom user interfaces.

It is possible to have more than one data spreadsheet open at a time (with each spreadsheet

connected to a different analysis).

Data management facilities are available on the Data tab, which is displayed whenever a
spreadsheet is open. Commands on the tabs are organized in logical groups; for example, the
Data tab contains the Transformations, Cases, Variables, Manage, and Mode groups.
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Manage Mode:

All the commands on the ribbon bar and classic menus are described in Statistica Help; point to

(highlight) a command, and press F1 on your keyboard to display the respective Help topic.

Variable specifications. The variable (column) headers in the spreadsheet contain the variable
names. Double-click on the first variable header - GENDER - to display its Variable
specifications dialog.

variable 1
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Spreadsheet formulas. Using the options in this dialog, you can change the variable name
and/or format, enter a formula to recalculate the values of the variable, etc. If the entry in the
Long name (label or formula with Functions) box starts with an equal sign (=), Statistica

interprets it as a formula [a comment can follow after a semicolon (;)].

For example, if you enter into the Long name... box (of variable one) =(v2+v3+v4)/3 or
=mean(v2:v4), the current values of that variable will be replaced by the average of variables

two through four, separately for each case (row) of the spreadsheet.
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Specifications of all variables can also be reviewed and edited together in a combined Variable
Specifications Editor dialog, accessed by clicking the All Specs button in the Variable

specifications dialog.

B Variable Specifications Editor 1=
EWN S0 =]|e 7 u A% EE| vas-
Lang Mame Measurernent =
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| 4|MEASURED2 Double x| 5993 Auto =z O r
| 5|MEASUREDI Double x| 9999 Auto x © r
elveaciioens  neokis wl a0 Butn -l - [mi
Outpu to Spreadsheet Cancel
i

Shortcut menus accessed from spreadsheets. A useful feature of the spreadsheet is the list
of commands available from its shortcut menus. Shortcut menus are dynamic menus that are
displayed by right-clicking on an item (for example, a cell in the spreadsheet, as shown in the
illustration below). The spreadsheet shortcut menus include a selection of specific data
management operations and other options related to the currently selected variable (column),
case (row), block of cells, or other item.
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Six ways of handling output. You can customize the way output is managed in Statistica. You

can direct all output to five basic channels:

e  Workbooks

e Stand-alone windows

e Reports
e Microsoft Word
e The Web

e SharePoint or Statistica Document Management System (SDMS)

The first four output channels listed above are controlled by the options in the Output
Manager options pane of the Options dialog [accessible by selecting the Tools tab and clicking
Options; in the Options dialog, select Output Manager in the tree view (the left pane) to view

related specifications in the options pane (the right pane)].
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SharePoint options are located on the Home tab in the SharePoint group. Statistica Document

Management System (SDMS), a complete solution for managing documents, is available from

Statistica.

There are a number of ways to output to the Web, depending on the version of Statistica you

have. These means for output can be used in many combinations (for example, a workbook and

report simultaneously), and each output channel can be customized in a variety of ways.

Also, all output objects (spreadsheets and graphs) can contain other embedded and linked

objects and documents, so Statistica output can be hierarchically organized in a variety of ways.

Calculating a correlation matrix. Now, let’s compute a correlation matrix for the variables in

the Adstudy.sta data file. To display the Basic Statistics and Tables Startup Panel, select the

Statistics tab, and in the Base group, click Basic Statistics,
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or select Statistics - Basic Statistics/Tables from the Statistica Start menu [ in the lower-left

corner of the screen.
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At this point, ensure that a block (a group of selected cells) is not selected in the spreadsheet.
To deselect a block, click in any cell in the spreadsheet. If a block is selected, Statistica assumes
that the variables corresponding to the block are intentionally preselected for the analysis, and
when you later click the OK or Summary button to produce the analysis results, instead of

prompting you to select variables, Statistica will automatically produce the correlations for the
selected block variables.

In the Basic Statistics and Tables Startup Panel (shown in the next illustration),

[2 Basic Statistics and Tables: Adstudy.sta  [EAMES
Quick |
ol Descriptive statistics

Canelation matices

Cancel
B options -

test, independent, by gioups

test, independent, by varizbles
test, dependent samples

[Elz ttest. single sample

|5 Breakdown & one-way ANOVA
L Breakdown: non-factarial tables
S Frequency tables

2] Tables and banners
2] Multiple response tables

003 Diference tests: 1. %, means [ OpenDeta

-

| % Frobiaily calculator | &
tAses 8 w

select Correlation matrices and click the OK button (or double-click Correlation matrices) to
display the Product-Moment and Partial Correlations dialog.

[EElProduct-Moment and Partial Correlations: Adstudy  [EIES

5 One.ysrible st | B Tio lss lrect maki | Summan

Firstlst:  none Cancel

Second list none

Quick | Advanced | Dptions | Color maps |

Summary: Conshations Graphs
BB Scaterplot maty for selected variables

MD deletion
% Casewise
 Pairaise.

Quick vs. advanced analyses. As with most analysis specification dialogs (and other types of
Statistica dialogs), the Product-Moment and Partial Correlations dialog is organized by tabs

according to the type of options available. Typically, at least two categories of options
are available.

The Quick tab of a dialog contains the most commonly used options, enabling you to quickly

specify a basic analysis without having to search through numerous options.

B2 Product-Moment and Partial Correlations: Adstudy  [EIIES

5] One yerioble it | B Twolsts et mali |

Fistlst  none
Second list: none

({uick)| Advanced | Options | Color maps | o
—l Surmany: Conelaions Graphs
E
EEB  Seatterplot mati for selected vaiiables - Weaied

moTErs

DF=
£y E 1

MD
&
pa

The Advanced tab typically contains the same options available on the Quick tab as well as a
variety of less commonly used options (for example, in this case, options to save matrices,
produce less commonly requested statistics, and create a variety of plots). Additional tabs are

often available as well, depending on the type of analysis being specified.
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[EElProduct-Moment and Partial Correlations: Adstudy  [EIMIEY

et | BB Tiolists et mati) | Summan
Cancel
Bl options +

By Group.

-

i
Weighted
(i marments.

the fi iz, o
[ 2D scatterplots | with casenames

= DF -
I 3D scaterplots | _with casenames & w0
EER scatterplot matris| B Categ. scatterplots [Perin

|9 Sufsceplois | 9 30 histograms " e \SET

Note that in some cases, only a Quick tab is available. As with all dialogs in Statistica, you can
press F1 on your keyboard or click the #] button in the upper-right corner to display a Help

topic containing information about the options available on the currently selected tab.

The self-prompting nature of Statistica dialogs. All dialogs in Statistica follow the self-
prompting dialog convention, which means that whenever you are not sure what to select next,
simply click the OK button or the Summary button and Statistica will proceed to the next
logical step, prompting you for the specific input needed (for example, variables to

be analyzed).

Variables button. Every analysis specification dialog in Statistica contains one or more
Variable buttons used to display the variable selection dialog to specify variables to be

analyzed.

Variable selection dialog. For this example, click the One variable list button (or press ALT+V
on your keyboard) to display the Select the variables for the analysis dialog. Note that the
variable selection dialog is also displayed if you click the Summary button before variables are

selected.

(As mentioned previously, if a block of variables is selected in the data file, those variables will
be specified automatically for the analysis, and when you click the Summary button, a
correlation matrix will be produced for the variables selected in the block, not all variables in

the data file.)

Select the variables for the analysis [7]
1- GENDER 11-MEASUREDS 21 -M OK
2- ADVERT 12-MEASURE1D 22-M l—l

3-MEASURED! 13- MEASURET! 23-M

4-MEASUREDZ  14-MEASURETZ 24-M ﬂl
5-MEASUREOS  15-MEASURET3 25-M
6-MEASURED4  16- MEASURET4 [ Bundles ]
7-MEASUREDS 17 - MEASURETS

- MEASUREQS 18- MEASUREIS Use the "Shaw
9-MEASUREO? 13- MEASUREI? appropriate
10-MEASUREOS 20 MEASURETE vz "

L |

Selectdl | Spread | Zoom |§nm

ress
Select wariables: F1 for more
I information

™ Show appropriate variables anly

The variable selection dialog supports various ways of selecting variables (including the
standard Windows SHIFT+click and CTRL+click conventions to select ranges and discontinuous

lists of variables).
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You can also use various shortcuts and options in the variable selection dialog to review the

contents of the data file. For example, you can spread the variable list to review the variables’

long names or formulas (click the Spread button), or you can zoom in on a variable (click the

Zoom button) to review a sorted list of all values and descriptive statistics for the selected

variable (see the next illustration).

Values/Stats: Variable 6

Name:  MEASUREDS

I Select the varidii LI

(Nolong rame)
[ GENDER

2 ADVERT MD: 9339
[OMEASUREDT  Type: N
4 HEASURED2

5. Easumegs | Fomat 0

[E Outputto Spreadsheet |

HE

=

Cancel

17 - MEASUREDS
/2 - MEASUREDS

1
19 - MEASURED? 2
fi0-MERSURES | 3
4 4
5

Seleot Al 6
= |7

Select varichles: M

3 -
[~ Descriptive Statistics:

I~ Showappropial | M= 50

Mean = 5.520000

SD= 2859139

A

1. For this example, select variables 1 through 10 in the variable selection dialog.

Select the variables for the analysis ]

1-GENDER 11 - MEASUR
] 12 - MEASUR
13 - MEASUR
14 - MEASUR
15 - MEASUR
16 - MEASUR

19 MEASURI
20 - MEASUR

Selectéll | Spread

£
3 Cancel

E13
E11 [ Bundles |
E15
E16 Use the "Shew
E17 appropriate
E18 variables only"
option ta
] presersen
variable Ists and
Zoom | show categorical

and continuous

Select varisbles:

variables. Press
F1 for more

|1rm

I~ Show appropiate variables any

information.

v

2. Click the OK button. A message will be displayed informing you that there are text

variables selected.

3. Click the Continue with current selection button to return to the Product-Moment and

Partial Correlations dialog.

4. Next, click the Summary button to generate a correlation matrix for the selected variables.

28 Workbook1” - Correlatians (Ads

tudy.sta)

?éﬁgz:‘zﬂmmc Correlations (Adstudy.sta) j
Marked correlations are significant at p < 05000
=430 Correlatior
Conel MN=50 (Casewise deletion of missing data)

“ariable Means | Std.Dev. | GENDER | ADVERT |MEASURED [MEASUREDZ [MEASUREDZ \MEASUI
GENDER TA0000J 0501427 1000000 0.171384  -0.185715  -0.040601  -0.075857
ADVERT TAB0000 0503457 0.171384) 1000000  -0.029115 0134508  -0.033016 D 1[
MEASUREDT | 5.900000 2366863 -0.185715 -0.029115  1.000000  0.014037| 0105344  0.1¢
MEASUREDZ | 4540000 2857068 -0.040601, 0134509  0.014037  1.000000) -0.058080 0.0
MEASUREDS | 4.140000 2726615 -0.075867 -0.033016  -0.105344  0.059080  1.000000 0.0
MEASURED4 | 5520000 2659135 0023877, 0.107318]  0.193257  0.005210)  -0.089091  1.0C
MEASUREDS | 3.980000 2633846 0.250843) -0.278289  0.0353%  0.0785046) -0.212415  0.¢
MEASUREDE | 4840000 3.018393 0.047448 0151974 -0.M3707 01485241 0139167 -0.1€
MEASURED? | 4680000 2455792 -0.367248 0.045802  -0.116427  0.045827| 0037141 0.C
MEASUREDS | 3.720000 2806968 -0.041179 -0.022628  -0.022731 0084212 0186823 0.003|
[«] | |

4] | 3] [ Conelations (Adstudystz) |

Note that instead of clicking the Summary button, you could have clicked the Summary:
Correlations button on the Quick tab or on the Advanced tab with the same results.
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Also, depending on the defaults you have specified for handling output (in the Output
Manager options pane of the Options dialog), the Correlations spreadsheet can be displayed in
a report or a stand-alone window or sent to a Word document, rather than in a workbook as

shown above.

Summary graphs. Statistica provides extremely flexible tools and methods for summarizing
key results in graphs and/or tables.

1. For example, resume the analysis by clicking the Product-Moment and... button on the

Analysis bar in the lower-left corner of the screen or by pressing CTRL+R on your keyboard.

button to display summary graphs for each pair of variables in the

correlation matrix.

- 5 Soatterplot: MEASURED vs. MEASUREDS (Caseuise WD deletion)
Bhsc MEASUREDS = 3.7279 + 03934 ~ MERSURED1
€3 5c Comelation: r = 03536

B
=
[e—

o 10 20

g :’E (=S 0.85 Cant it
o T
f _.|J By Scatterpiot MEASUIRENN vs. MEASUREDS [Casewiise MD deletion] [ (1 Scate « | »

These graphs not only show the scatterplot of points for each correlation, but also the
distributions (histograms) for each variable, as well as the respective correlation coefficient and

regression equation.

Statistica incorporates many such displays to summarize basic descriptive statistics,

correlations, the results of Gage or Process capability studies, or other types of data analyses.

Results spreadsheets (multimedia tables). In addition to storing data, spreadsheets are used
in Statistica to display most of the numeric output. Note that spreadsheets offer many display
features and options, and in this example, significant correlations are marked with a different
format to help distinguish them. By default, the color is red (in the Correlations spreadsheet,
see the cell adjacent to MEASUREOQ7 under GENDER).

Spreadsheets can hold anywhere from a short line to gigabytes of output, and they offer a
variety of options to facilitate reviewing the results and visualizing them in predefined and

custom-defined graphs, as will be seen later in this example.

Also, Statistica Spreadsheets can handle not only virtually unlimited amounts of data, but also
video, sound, custom user interfaces, and auto-executing scripts, as well as offer virtually

unlimited customization options.
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Spreadsheet options. Most spreadsheet facilities are accessible via options on the Data tab
and the shortcut menus (displayed by right-clicking in the spreadsheet). You can try these
options to see how they work, or you can review their descriptions by pressing the Help key

(F1).
You can change all aspects of the display formats for each spreadsheet column, edit the output,

or append blank cases and variables to make room for notes or output pasted from other

sources.

Spreadsheets can be printed in a variety of ways (by default, in presentation-quality tables with
grid lines). Also, since spreadsheets are used for input, you can easily specify an analysis using
the results from a previous analysis (for example, you could use this correlation matrix to

specify a multidimensional scaling analysis).

To use a results spreadsheet as an input spreadsheet, select the Input check box (located on the

Data tab in the Mode group) when that spreadsheet is active.

Analysis workbooks and other output options. All results can be displayed (and stored) in
stand-alone windows, reports, Word documents, or workbooks, which represent the default

(and perhaps the most versatile) way of handling output from analyses.

Depending on your selections in the Output Manager (accessible by selecting the Home tab
and clicking Options in the Tools group, and then selecting Output Manager, located under
Analyses/Graphs), results can be put in a single workbook that holds the results from all
analyses, a separate analysis workbook that holds the results (spreadsheets and graphs) from a

single analysis, the workbook that contains the original data file, or a preexisting workbook.

Additionally, you can choose to have the results sent to a workbook automatically, or you can
send them to the workbook yourself by clicking Add to Workbook on the Home tab in the
Output group to send selected stand-alone spreadsheets or graphs to a workbook.

Output Manager. Which type of workbook you choose, or whether you choose to use a

workbook, depends entirely on how you prefer to store your data and results.

e To change the output destination for the results of a particular analysis only, click the
B teers ~| button on any analysis or graph specification dialog, and select Output to
display the Analysis/Graph Output Manager dialog.
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Analysis/Graph Dutput Manager

& {{ise giobal Dutput setings [changss here wil aifeck the giohal setingst
£ Use Dutput settings for this Analysis/Graph only (changes here affect this Analysis/Graph only]
- Place alliesults [Spreadsheets, Graphs] in
C Individual windows  Dueue Lerates [10
& Workbook
& Workbaok containing the datafile
© Multiple Workbooks [one for ach Analysis/Graph]
" Single Warkbook [common for all Analyses/Graphs)
€ Existing Workbook: Eriee
¥ lace results inWorkbook automaticaly
I~ Newresubs goto top
Ffal Bepet o | &
ey Output: I J G Browse.
7]y Microsaltword [gg 5|
] j s | =l & Browse
I= | Serd Spreadshiests ba Word|es abjests
Burplenetery et o ] Fort: [Fouer Hew = | B
Fiestore Defaults Cancel

e To change output options for all analyses, use the (global) Output Manager (the
Output Manager options pane of the Options dialog, accessible by selecting the Home
tab and clicking Options in the Tools group), or select the Use global Output settings
(changes here will affect the global settings) option button in the Analysis/Graph
Output Manager dialog.

As with all workbooks, individual documents (for example, spreadsheets or graphs) or groups

of documents can be printed, extracted, copied, and deleted from an analysis workbook.

Copy vs. Copy with Headers. Contents of spreadsheets can be copied to the Clipboard by
pressing CTRL+C (which copies only the contents of the selected block). To copy the block along
with its respective variable and case names, select the Edit tab, and in the Clipboard/Data
group, click the Copy arrow and select Copy with Headers from the drop-down menu.

When spreadsheets are pasted into a word processor document, they will be active (in-place
editable) Statistica objects, standard RTF-formatted tables, unformatted text, pictures, or HTML

(depending on your choice in the Paste Special dialog of the word processor).

Printing spreadsheets. To produce a hard copy of an output spreadsheet, select the Home
tab, and in the File group, click Print (or press CTRL+P) to display the Print Spreadsheet dialog,
in which you specify printing options. You can also use the shortcut method of clicking the
printer icon & located on the Quick Access toolbar in the upper-left corner of the ribbon bar.

This shortcut method does not display the Print Spreadsheet dialog, but prints the entire
current document. If you want to print a document from within a workbook, ensure that the
document is selected in the workbook, and select the Selection option button in the Print
Spreadsheet dialog. You can also extract a copy of the document from the workbook (drag it
from the tree pane, or select the document and click Move on the Workbook tab in the Extract
group) and then print it.
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Optional reports of all output. Workbooks offer perhaps the most flexible options to manage

your output. In some circumstances, however, it may be useful to automatically produce a log

of all results (contents of all spreadsheets and/or graphs) in a traditional word processor style

report format where comments and annotations can be inserted in arbitrary locations, objects

can be placed side by side, etc.

[ Stiess st

3 Cortents
Summary Statistics; DY: STRESS_R
~[E] Regression Summary for Depender
{0 Distrioution of Raw residuals:
-1 Normal Probabilty Flot of Residusls
{3 Predicted vs. Residual Scores
~[E] standard Residual STRESS_R (Exg,
1 3D Sequertial Graph (Exp.sta GvidE

4| | 2l

[ o]
| RN RS SRS R R
Regression Summary for Dependent Yariable: STRES] d
R= 26524941 R*= 0R515226 Adjusted R*= 0014126
F (3 44)=1.0222 p<. 39201 Std.Error of estimate; 4.451]
Beta | Std Em | B Std Etr ‘ t(a4)
N=45 of Beta of B
Intercept 13.00214| 2 867638 4.53409
CORRECT | -0.217238 0.148491) -0.258256 0177207 -1.46297
CORRECTZ2 | -0.175441 0.1497592 -0.33834 0288880 -1.17123
CORRECTS | 0.028686 0147267 0.05409 0277714 0.19473
One assumption of a regression analysis is that the residuals
are normally distributed. The following histogram provides a
test for this assumption
Dicrinsindl Raw asidial
— Expecied Harmal
18
1o
2
0
2.
&
2
o
e w & & 2 o 2 e a 1 =l

Use the options in the Output Manager to create such a report.

1.To display the Output Manager, select the Tools tab.

2.Click Options.

3.In the Options dialog, select Output Manager located under Analyses/Graphs (for global

changes).

4.To display the Analysis/Graph Output Manager dialog, click the button in any

analysis or graph specification dialog, and select Output (for local changes).

5.In the Output Manager options pane of the Options dialog or in the Analysis/Graph

Output Manager dialog, click the Report Output arrow.

6.From the drop-down menu, select either Send to Multiple Reports (one for each

Analysis/Graph), Single Report (common for all Analyses/graphs), or [Select File] (which

will display the Open dialog where you can select an already established report).
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7.In the Output Manager, you can also specify the amount of supplementary information to
be included with the spreadsheet results. Use the Supplementary detail option to specify
either Brief ( includes only the selected spreadsheets and graphs), Medium (includes the
selected spreadsheets and graphs as well as the current data file name, information on case
selection conditions and case weights if any were specified, a list of all variables selected
for each analysis, and the missing data values for each variable), Long [includes all
information from the Medium format and the long variable labels (for example, formulas),
reserving one line of output (or more) for each variable], or Comprehensive (includes all
information included in the Long report format as well as a complete list of all of the text
labels for each selected variable).

Interpretation of the results - Statistica Electronic Manual (Help) and the Electronic
Statistics Textbook. Now let’s return to the example and the correlation matrix that has been
produced.

ZE workbook1 - Correlations (Adstudy) =] E3
4 Workbookl

-5 Basic Statistics/1 Carrelations (Adstudy) j

Marked correlations are significant at p < 05000
E @"CE‘;:;I; MN=50 (Casewise deletion of missing data)
\ariablo Means | Std.Dev. | GENDER | ADVERT | MEASUREDT[MEASURE

GEMDER 1.440000  0.501427  1.000000 -0.171384 -0.185715 -0.0406
ADVERT 1.460000 0.503457 -0.171384  1.000000 -0.029115 0.134
MEASURED1 | 5900000 2.386863 -0.185715 -0.029115 1.000000 0.014(
MEASUREDZ| 4540000 2.887058 -0.040601 0.134509 0.014037 1.000(
MEASUREDS| 4140000 2725615 -0.075857 -0.033016 -0.105344 -0.0580
MEASURED4| 5520000 2659139 0023877 0.107318 0.193257 0.00s2
MEASUREDNS| 3960000 2.633846 0260843 -0.276259 0.035356 0.0780
MEASUREDG| 4.840000 3.019353 0.047448 -0.151974 -0.0M3707 0.1482
MEASUREQT | 4 660000 2.495792 0367246 0.0456802 -0.1B427 a th:j
b

Bl | +| ] Conelations (adstucy |

Each of the cells of the correlation matrix represents a value (in the range of —1.00 to +1.00) that
reflects the relation between the variables (see the respective variable and case headers). The

higher the absolute value of the correlation coefficient, the closer the relation.

If the value is positive, the relation is positive (high values of one variable correspond to high
values of the other variable; likewise, low values of one variable correspond to low values of
the other variable). If the value is negative, the opposite is true (low values of one variable
correspond to high values of the other variable).

To learn more about how to interpret values of correlations, you can review a comprehensive,
illustrated discussion of the topic in the Electronic Manual (Statistica Help), which features the

complete contents of the Statistica Electronic Statistics Textbook.

—_

To display the Electronic Manual, select the Help tab.
2. In the Help group, click Help.

3. On the Search tab of the Electronic Manual, enter the respective term (for example,

Correlations) into the Type in the word(s) to search for box,

4. Click the List Topics button.
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5. Select the desired topic in the Select topic box (in this case, Correlations - Introductory
Overview):

g7 STATISTICA Electronic Manual M= B

& = & [

Hide  Back  Pint  Dplions

= =
Conterts | Index  Search | Favortes | Bewee el B
“ Ealhn& Desion  Specibing Sﬁeclly\ng Codes  Pedfoming  Reviewin ®
Type in the word(s) to search for: W ENOVA Overvi v the AN the Desi..  aRepeat. forBetw.. theAnal. ANDVA

Conelations -1+ B
Lt Topios Disply [ SETEETITE - Introductory Overview
el IRt £ Correlation is a measure of the relation between two or more variables. The measurement
Title Location Rank [+ scales used should be at least interval scales, but other correlation coefficients are available
Two Conelations: ... STATIST.. & to handle other types of data. Correlation coefficients can range from -1.00 ta +1.00. The value

Two Comelations: STATIST El

Macro [SVB) Progr.. STATIST.. 10
Macro [SVE] Progr.. STATIST.. 11
Miscellaneous Otk STATIST 12

of -1.00 represents a perfect negative correlation while a value of +1.00 represents a perfect
positive carrelation. A value of 0100 represents a lack of carrelation

oy
Statistics by Group.. STATIST.. 13
Morparametic Car.. STATIST.. 14

Spuv?nus Coelations STATIST.. 15 MEASURET vs. MEASURE2

Nonparametic Cor.. STATIST.. 16

Monparametic Sta.. STATIST.. 17 105

Narparametiic Car.. STATIST.. 18 =90 =-90

ProductMament s STATIST.. 19 103 7

ProductMoment s, STATIST.. 20 W A |
ProductMament o, STATIST.. 21 101 it S ¢%*++

Statistios Probabilit.. STATIST.. 22 & iR
ProductMoment s STATIST.. 23 o - St
Manparametic Sta.. STATIST.. 24 e B i T
Conclations Inhod..  STATIST.. 25 * it
Conelations Introd... STATIST.. 26 a7 *

Conslations Intod . STATIST.. 27

Conelations Inhiod..  STATIST.. 28 -

Conelations Intiod . STATIST 29 iy % %8 100 102 104 96 %8 100 102 104
Conslations Intiod . STATIST.. 30 14 GROUP: 1 GROUP: 2

Conelations Inhad..  STATIST.. 3 Z

Conelations Inhied.,  STATIST.. 32 4 105

Conelations Intiod . STATIST.. 33 m .00

Conelations Intod .~ STATIST.. 103 +

Twa Canclations: .. STATIST.. 35 + o4k b

Conelations Intiod . STATIST.. 36 101 g i g

Conelations Intod . STATIST.. 37 | | AR

Comelations - Inro... STATIST.. 3 i e B

Tuwo Conelations: .. STATIST.. 35 | S A i

I~ Search previous results a7 *

I~ Match similar words

¥ Search tites only < 2 I -

Producing graphs from spreadsheets. One of the important features is the importance of

scatterplots in examining correlations. For example, even very large and highly statistically
significant correlation coefficients can be entirely due to one unusual data point (outlier), and if
that is the case, then the correlation coefficient (even if statistically significant) would have no

value to us (such as it would have no predictive validity).

Let’s examine a scatterplot that will visualize a relation between the variables and, thus,

visualize a particular correlation coefficient from the table.

While examining the spreadsheet, you can view the correlations graphically, for example, to

visualize the correlation between variables Measure06 and Measure04.

1. To produce a scatterplot for these two variables, right-click on the respective correlation
coefficient (-0.162269).

2. In the resulting shortcut menu, select Graphs of Input Data - Scatterplot by MEASUREO06 -
Regression, 95% conf., as shown in the next image.
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2 Workbook - Correlations (Adstudy.sta)
Eg;';::?:k;tans = Correlations (Adstudy. sta) j
55 Conelet Marked correlations are sighificant at p < .05000
Con MN=50 (Casewise deletion of missing data)
£ Sez “ariable MEASURED? MEASUREDS | MEASUREQ4 MEAE
B See GENDER -0.040801 -0.075857 0.023877 0
£ ser— |ADVERT 0.134509 -0.033018 0.107318 -0
& 5ee  [[MEASUREDT 0014037 -0.105344 0.193257 0
{3 Sez MEASUREDZ 1.000000 -0.059080 0.005210 1}
£ See MEASURED3 -0.058080 1.000000 -0.088091 -0
£ Sez MEASUREDA 0.005210 -0.089091 1.000000 1}
£ Soe MEASUREDS 0.078046 0212415 0.096275 1
&R Sez MEASUREOG 0.148241 U.139167| 0 1Rl n
 See MEASURED? 0.045827 0.037141 Statistics of Block Data  »
R Ses MEASUREDS -0.084212 -0.186829 g0l Giaphs of Block Data  »
% gz:v (1] Gitaphs B i values/Stats MEASURED,
Al LI_I Corelations [Adsiudy sta) [E) Scaflerplot GENDER vs. % Cu Crle | Histogram MEASUREQ4 :
oy e Bowwhisker MEASUREQ4 v
Copy with Headers 5] Piobabiity Plot MEASURED4  +
(B Paste Chky UREDR
Paste Special w MEASUREDG Polynomial Fit, 957

Pasts With Headers D Histogram by MEASUREDS
o Whisker by MEASUREDE

robability Plat by MEASUREDE

Reguar

A Fil/Standardize Block

with Histagrams

O Clear 558 with Box Plats
Format v B Matiz Scatterplat.. v
Marking Cells 0

The specified graph will be displayed.

&= Scalterplot of MEASUREOB against MEASURE 047 =

Seatterplot of MEASUREQS againct MEASUREDS
Actstudy sta 25v*50c
MEASUREDS = 5.8571-0.1843%; 0.95 Cont.nt.

MEASUREDE

[i] 3 Sy
2
2] [} 2 4 6 8 10
MEASUREDS.

As we can learn from the graph, there are no unusual patterns of data, thus, there is no reason

to be concerned about outliers.

Graph customization. Note that now, when the focus is on the graph window, the Edit tab

contains different options than it did for the spreadsheets.

‘ =] & - STATISTICA - Workbook1” - [Scatterpiot of PT_PHONE against POP_CHHG] - = x
—/ Home  Sewer | Edt | Vew et Femat St DataMining  Graphs  Wekbosk Pl Heb Optiors~ (i
3 Scieen Catcher=  [¥] Contiols  [S]Nomal Graph [modiied] ~ [< || |\l 51 58] (7] =5 Selection &7 Lock Graph
=3 Copy Grid @B R | A 51 Graph ] o Events~+
v StatusBar || Ls M of o ||| T [l
Cliphoard View Custonize Graph Options Took Links

It contains a variety of graph customization and drawing tools. Many of these options are also

available from shortcut menus accessed by right-clicking on specific parts of the graph.

Note that the options on shortcut menus are hierarchical, meaning that the first one or two
options apply specifically to the graph element you have selected, while lower options will
display dialogs that offer more options on a greater variety of graph elements related to the
element you have selected. If you right-click anywhere in the space outside the graph axes, a
menu of global options is displayed (as shown in the next image).
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& scatterplot (Adstudy 25v+S0c)* [_TC]x]

Seatterplot (dstudy 25w"50c)

MEASUREDS = 6.2998-0 54047x; 0.95 Conf . Int.
10 Graph Data Editar...

Update Now

Update Spreadsheet Now
€3 Show Brushing

Plots. .

Lack Graph.

Graph Praperties (All Options). .

MEASURED

. Set Graph Region
0 @ oo @ [ Set Document Size and Scaling. ..
2 f&] Insert OLE Contral...

E S Insert OLE Chiject..

Copy Graph Ctrl+C

[ pasts Chrl+y
Fastz [erge

& Print Graph Chrl+p
Clone Graph
WMerge Graph. .

Save Graph

Streen Catcher g
show Al Titles{Floating Text

Split scrolling in spreadsheets. Spreadsheets can be split into up to four sections (panes) by
dragging the split box (the small rectangle at the top of the vertical scrollbar or to the left of the
horizontal scrollbar). This is useful if you have a large amount of information and you want to
review results from different parts of the spreadsheet. When you move the mouse pointer to

the split box, the mouse pointer changes to +I or 5=. Now, to position the split, drag it to the
desired position.

[ Dala: Adstudy.sta® (25v by 50c) [0}
Responses (Peoria, IL) |Advertising Effectiveness Study.
2 g 4 5
‘ADVEF{T\MEASUm ‘MEASUPQ‘\AEASUPE il
MALE !FEF‘S\ 9 1 5]
T. Leiker MALE COKE 5] 7 1
E. Bizat FEMALE COKE 9 ] 2
K. French MALE  PEPSI 7 9 o
E. an Landuyt MALE  PEPSI 7 1 B
K. Harrell FEMALE COKE B 0 [TIE 3
WY, MNoren FEMALE COKE 7 4 N
WY Willden MALE PEPSI 9 9 2
S. Kohut FEMALE PEPSI 7 [E] 2
B. Madden MALE PEPSI 3] 3] 2
1. Biowdling FEMALE PEPSI 4 3] 3]
J. Willcoxson MALE ~ COKE 7 3 3 -
4 o

You can change the position of the split by dragging the split box (now located between panes)
to a new position.

8 Data: Adstudy.sta® (25v by 50c) [_T0IX]
Responses (Peoria, IL) |Advertising Effectiveness Stud: |Advertising Effectivenes
2 g 17 18

|ADVERT MEASURT MEASURWE&EASURWE |

1. Bowding FEMALE PEPSI 4 a 5

J. Willcoxson MALE |COKE 7| a 1

J. Landrurn MALE |PEPSI 6 4 4

M. Taylor MALE |COKE 7| 3 1

NS Madden FEMALE PEPSI 6 8 5

K. Ridgway FEMALE PEPSI 3 1} 0=

Vi Haren [FEMALE| COKE 7 2 9]

Y. Willden MALE  PEPSI 9 6 9

S. Kohut FEMALE PEPSI 7| 4 8

B. Madden MALE |PEPSI 6 5 1

M. Bowling FEMALE PEPSI 4 1} 5

. Willcoxson MALE  |COKE 7| 0 1=

KN | [ T

Note that vertically split panes scroll together when you scroll horizontally; horizontally split
panes scroll together when you scroll vertically.

Drag-and-drop. Statistica supports the complete set of standard spreadsheet (Microsoft Excel-
style) drag-and-drop facilities.

¢ In order to move a block, point to the border of the selection (the mouse pointer
changes to an arrow) and drag it to the new location.
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B Data: Spreadshee ov by 10 =] B3

T 2 3 ] TE|
Varl War2 Ward Ward Warh
1

To copy a block of data, point to the border of the selection (the mouse pointer changes
to an arrow), and drag the selection to a new location while pressing the CTRL key.
Note that when you are dragging the selection, a plus sign (+) is displayed next to the

mouse pointer to indicate you are copying the text rather than moving it (see the next

image).
[Bvats: sorcadsheetz iov by 100 MEIEN
1 Z 3 [ 5 |-
Varl War2 Ward Ward Vard

To insert a block between columns or rows, point to the border of the selection (the
mouse pointer changes to an arrow) and then drag the selection while pressing the
SHIFT key.

If you point between rows, an insertion bar is displayed between the rows, and when
you release the mouse button, the block is inserted between those two rows [creating
new case(s)].

If you point between columns, an insertion bar is displayed between the columns, and
when you release the mouse button, the block is inserted between those two columns

[creating new variable(s)].

If you also press the CTRL key while you are dragging the selection, the block will be copied

and inserted instead of moved and inserted; a plus will appear next to the mouse pointer (as

shown in the next illustration).

B Data: Insert.sta™ (10v by 10c)

[Ef Data: Insert.sta™ [10v by 13c)

1
Varl

2
al

olooloooooln
00|00 || 51|07 B W) Ry | <

C

EEREEEEEE
IR

|

3 4 1 2 3 4
War2 Ward Ward Warl War2 Varl War2
1 2

11 12
21 22

i s g
~Eva. o]

Additionally, a series of values within a block can be extrapolated (AutoFilled) by dragging the
Fill Handle (the small, solid square located on the lower-right corner of the block border).
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Bf Data: Drag and Drop.sta

2 3 4 a

Bf Data: Drag and Drop.sta

F

SEEEBEE

Example 2: ANOVA

Calling the ANOVA module.
1. For this example of a 2 x 2 (between) x 3 (repeated measures) design, open the Adstudy.sta
data file.

2. To start the ANOVA/MANOVA analysis, select the Statistics tab.

3. In the Base group, click ANOVA to display the General ANOVA/MANOVA Startup Panel.

Sl General ANDYA/MANDVA: Adstudy

] =
Type of analysis: Specification methad: Cancel

ialog Bl Options

B8 Analysis Wizard E= OpenData

[ Analysis syntan edtar | 2o
s 5 | &

MWhuliple dependert T Weighted
wariables can be specified ;
Use Factorial AN@V#Ato analyze the for any type of analysis L

higher-order interactive effects of muliple DF =
sategorial independnt variables (factors). £ N

|12 One-way ANOYL

i

This dialog is used to specify very simple analyses (for example, via One-way ANOVA —
designs with only one between-group factor) and more complex analyses (for example, via
Repeated measures ANOVA — designs with between-group factors and a within-subject factor).

Design.
1. Select Repeated measures ANOVA as the Type of analysis and Quick specs dialog as the
Specification method.

2. Click the OK button in the General ANOVA/MANOVA Startup Panel to display the
ANOVA/MANOVA Repeated Measures ANOVA dialog.

ANDVA/MANOVA Repeated Measures ANOVA: Adstudy.sta HE
{ Guick | Dtians | oK
B s | = ]
Dependent variables: none B options ~

(BB within gffects: | none

Categoiical factors:  none

B8 Factorcodes: | ronz
(BB Between effects:| none

[ Surtay edior
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Specifying the design (variables). The first (between-group) factor is Gender (with 2 levels:
Male and Female). The second (between-group) factor is Advert (with 2 levels: Pepsi and
Coke). The two factors are crossed, which means that there are both Male and Female subjects
in the Pepsi and Coke groups. Each of those subjects responded to three questions (this

repeated measure factor will be called Response; it has three levels represented by variables
Measure01, Measure(02, and Measure03).

1. Click the Variables button (in the ANOVA/MANOVA Repeated Measures ANOVA dialog) to
display the variable selection dialog.

2. Select Measure01 through Measure03 as dependent variables (from the Dependent

variable list field) and Gender and Advert as factors [from the Categorical predictors
(factors) field].

Select dependent variables and optional categorical predictors [factors): HE

11-MEASUREDT
12MEASURETD
1 3MEASURET
14 MEASURET2
15 MEASURETS
T6-MEASURET4
1TMEASURETS
-MEASUREDG 18-MEASURETE
3-MEASLUIRED? 18MEASURETT
[10-MEASUREDS 20-MEASURETE

[1TMEASUREDS oK
12MEASURETD -

SHMEASUREDT 13-MEASURETT
4-MEASUREDZ T4-MEASURETZ ﬂl
S-MEASUREDZ 15-MEASLURET3
E-MEASLREDS TE-MEASURET4
TMEASUREDS 17T-MEASURETS
B-MEASUREDE 18-MEASURETE
3MEASURED? 13-MEASURETT
10-MEASUREDS 20-MEASURETS

|

Selectél | Spresd | Zoom | Gelectd | Spread | Zoom |

[T MEASUREDS

3

Dependent variable fit Categorical precictars (factors]:

|3,5 |1 2

SelectVarsANOVA.bmp

3. Then click the OK button to return to the ANOVA/MANOVA Repeated Measures ANOVA
dialog.

The repeated measures design. The design of the experiment that we are going to analyze
can be summarized as follows:

Between-Group  Between-Group  Repeated Measure Factor: Response

Level #1: Level #2: Level #3:
Factor #1: Gender Factor #2: Advert Meastre0l Meastre02 Meastre03
Subject 1 Male Pepsi 9 1 6
Subject 2 Male Coke 6 7 1
Subject 3 Female Coke 9 8 2

Specifying a repeated measures factor. The minimum necessary selections are now

complete, and, if we did not want to select the repeated measures factor, we would be ready to
click the OK button and see the results of the analysis.

However, for our example, we need to specify that the three dependent variables we have
selected be interpreted as three levels of a repeated measures (within-subject) factor. Unless we
do so, Statistica assumes that those are three different dependent variables and runs a
MANOVA (such as Multivariate ANOVA).
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1. In order to define the desired repeated measures factor, click the Within effects button on
the Quick tab to display the Specify within-subjects factor dialog.

Bl specify within-subjects Factor: Adstudy B
Total number of oK
dependent variables selssted! 3 [

No_of levels  Factor Name iz

: B B [reseonse

i the

subject (repeated

all previoushy
bles, 3 MANDWA I be perfommed

Note that Statistica has suggested the selection of one repeated measures factor with 3
levels (default name R1). You can specify only one within-subject (repeated measures)
factor via this dialog. To specify multiple within-subject factors, use the General Linear
Models module (available in the optional Advanced Linear/Nonlinear Models package).

2. Press the F1 key on your keyboard while the Specify within-subjects factor dialog is
displayed (or click the [Z] button in the upper-right corner of the dialog) to display the
Electronic Manual topic that describes all options in this dialog and contains links to

comprehensive discussions of repeated measures and examples of designs.

3. For this example, edit the name for the factor: in the Factor Name box, change the default
R1 to RESPONSE, and click the OK button to exit the dialog.

Codes (defining the levels) for between-group factors. You do not need to manually specify
codes for between-group factors [such as there is no need to instruct Statistica that variable
Gender has two levels: 1 and 2 (or Male and Female)] unless you want to prevent Statistica

from using, by default, all codes encountered in the selected grouping variables in the data file.

1. To enter such custom code selection, click the Factor codes button to access the Select

codes for indep. vars (factors) dialog.

select codes for indep. vars (factors): [2]x]

GENDER. | Al | Zsom| [TTEE
ADVERT. | al | Zoam|  Cancel

Before you make your selections, you can use the options in this dialog to review values of
individual variables by clicking the Zoom button, scan the file, and fill in the codes fields

(for example, Gender and Advert) for an individual variable or all variables, etc.

2. For now, click the OK button in the Select codes for indep. vars (factors) dialog; Statistica
automatically fills in the codes fields with all distinctive values encountered in the selected

variables,

Select codes for indep. vars (factors):

BENDER: [MALE-FEMALE A | zoom| [
ADVERT. IF’EPS\—EDKE Al | Zoom o

and closes the dialog.
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Performing the analysis.

1.

Click the OK button in the ANOVA/MANOVA Repeated Measures ANOVA dialog. The
analysis is performed and the ANOVA Results dialog is displayed, which contains various
output spreadsheets and graphs options.

S ANDYA Results 1: Adstudy HME
Profilr | Resids | Matis | Repot |
Guick | Summay | Means | Comps |

All eifects/Graphs

Al effects
BB Effectsizes

Alpha valu

s
Corfidence limits:

S50
Significance level: [.050

* Moeresuts | €3 Mody | Dse |

By Growp | (B Options ~

This dialog contains several tabs that enable you to quickly locate the desired results options.

2. For example, if you want to perform planned comparisons, select the Comps tab.

3. To view residual statistics, select the Resids tab. For this example, we will only use the

results options available on the Quick tab.

Reviewing ANOVA results.

1.

Let’s start by looking at the ANOVA summary of all effects table by clicking the All effects
button (the one with the SUMM icon

28 workbook!1 - Repeated Measures Analysis of Yariance {Adstudy)

?_g;r:::z:; (adstud Repeated Measures Analysis of Variance (Adstudy) Zl
2 53 movres Sigma-restricted parameterization
r Repeate Effective hypothegis decomposition
SS Degr. of MS F p

Effect Freedom |
Intercept 32984341 113238.434] 457 4063 0.000000
GENDER 6.644 1 6.644) 13035 0.255452
ADVERT 0.166 1 0166/ 0.0260 0.674237
GENDER*ADWERT 0.003 1 0.003 0.0004 0.983235
Errar 305.035 46 6.631
RESPONSE 80.579 2/ 40440 572234/ 0.007101
RESPONSE"GENDER 4.383 2 2192 02831 0.754123
RESPONSE"ADVERT 10.286 2 5143 06643 0.517097
RESPONSE"GENDER™ADVERT| 8702 2 4351 08620 0.572025
Error 712.271 92 7.742 |=]
14 i

« »] ] Pepsated Messues Analyss of Variance (Adstugy) |

The only effect (ignoring the Intercept) in this analysis that is statistically significant (p =
.007) is the RESPONSE effect. This result may be caused by many possible patterns of
means of the RESPONSE effect (for more information, consult the ANOVA Introductory
Overview in the Electronic Manual). We will now look at the marginal means for this effect

graphically to see what it means.

To display the ANOVA Results dialog again (that is, resume the analysis), press CTRL+R or
click the ANOVA Results button on the analysis bar.

Click the All effects/Graphs button to display the Table of All Effects dialog to review the

means for individual effects.
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4]

8 rable of All Effects: Adstudy [7]

Sigma-restricted parameterization
Effective hypothesis decomposition

Ok

Cancel |

Effect | 55 DegrofFreedom| M5 5]
GENDER BE4 1 BE4 1.30% 269
ADVERT 17 1 17 w5 a7 | 2z dabgenk
GENDERADVERT .00 1 o0 000 9 pisglay
RESPONSE 2088 2 4044 5223 o7 ' Graph
RESPONSERENDER 438 2 213 283 764 =
RESPONSE*ADYERT 1029 2 514 _gea 57 | © Spreadshest

]

{RESPONSETGENDERADVERT 8.0 4.5 JhEZ brz Means:

" Unweighted
© weighted
@ Least squares

¥ Compute std. enors
[~ Show +- std ems

Double-olick on an effect ta produce a graph or a Spreadsheet of means &  Copy toClpboard

This dialog contains a summary table of all effects (with most of the information you have
seen in the all effects spreadsheet) and is used to review individual effects from that table in
the form of the plots of the respective means (or, optionally, spreadsheets of the respective

mean values).

Plot of means for a main effect.

1.

In the Table of All Effects dialog, double-click on the significant main effect RESPONSE (the

one marked with an asterisk in the p column) to produce the respective plot.

A workbook3* - RESPONSE; LS Means

423 Workbook3*
B3 ANOWA (Adstud RESPONSE; L% Means
=R ANOHA Res! Cument effect: Fi2, 02552234, p=.00710
Repeate Etfective hypothesis des jon
i ‘ﬁ RESFOR, o ‘ertical bars denote 095 cont

o1

MERSURED1 MERSUREDZ MERSURED3
RESPONSE

“ | [T Repested Measures Anlysis of Variance [Aostudy] 31 RESPONSE:LS Means

The graph indicates that there is a clear decreasing trend; the means for the consecutive
three questions are gradually lower. Even though there are no significant interactions in
this design, we will look at the highest-order interaction to examine the consistency of this

strong decreasing trend across the between-group factors.

Plot of means for a three-way interaction.

1.

To see the plot of the highest-order interaction, in the Table of All Effects dialog, double-
click on the row marked RESPONSE*GENDER*ADVERT, representing the interaction
between factors 1 (Gender), 2 (Advert), and 3 (Response).

An intermediate dialog, Specify the arrangement of the factors in the plot, is displayed,
which is used to customize the default arrangement of factors in the graph (note that,
unlike the previous plot of a simple factor, the current effect can be visualized in a variety

of ways).
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Specify the arrangement of the factors in the plot E3

Line pattern -3Xi3, Upper #-auis, lower -UK
GEMDER

ADVERT ADWVERT Specity the
RESPONSE amangemert of

RESPONSE

[¥ Display all segments of the graph in one "ine”

3. Click the OK button to accept the default arrangement and produce the plot of means.

% workbook3* - RESPONSE*GENDER* ADYERT; LS Means

{2 Workboola*
-2 AnowA (Adstud RESPONSEGENDERTADVERT, LS heans

-5} ANOVA Resi Cument effect: F(2, 92F 56198, p= 57202
] Repeate Effective hypothesis decomposition
“ertical bars dencte 0185 confidence intervals

4 H

4 _,I'ﬁ RESPONSE; LS Means (21 RESPONSE'GENDER"ADVERT; LS Means Al anOVaresultS?).bmp

R RESPON,
-1 RESPON,

As you can see, this pattern of means (split by the levels of the between-group factors) does
not indicate any salient deviations from the overall pattern revealed in the first plot (for the
main effect, RESPONSE). Now you can continue to interactively examine other effects — run
post-hoc comparisons, planned comparisons, extended diagnostics, etc. — to further explore the

results.

Interactive data analysis in Statistica. This example illustrates the way in which Statistica
supports interactive data analysis. You are not forced to specify all output to be generated

before seeing any results.

Even simple analysis designs can produce large amounts of output and countless graphs, but
usually you cannot know what will be of interest until you have a chance to review the basic
output. With Statistica, you can select specific types of output, interactively conduct follow-up
tests, and run supplementary what-if analyses after the data are processed and basic output

reviewed.

Statistica’s flexible computational procedures and wide selection of options used to visualize
any combination of values from numerical output offer countless methods to explore your data

and verify hypotheses.

Automating analyses (macros and Statistica Visual Basic). Any selections that you make in
the course of the interactive data analysis (including both specifying the designs and choosing
the output options) are automatically recorded in the industry standard Visual Basic code. You
can save such macros for repeated use (you can also assign them to toolbar buttons, modify or

edit them, combine them with other programs, etc.).
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Example 3: Variable Bundles

Statistica offers a unique option — variable bundles — to locate a subset of data quickly and

easily in a large data file. Bundles can be created to organize large sets of variables and to

facilitate the repeated selection of the same set of variables.

1.

Open EnginePerformance.sta. This data set describes the performance of large engines and
contains various process parameters recorded during their manufacture. It includes 128
engines (their Efficiency, Fuel Economy, and Power as measured during testing) and 74

process parameters collected during the manufacture of each engine.

For this example, we will proceed with the premise that we often need to generate analyses

in which the same set of variables is repeatedly used.

Select the Data tab.

In the Variables group, click Bundles to display the Variable Bundle Manager dialog.

Mew.. || Edit. | Deleten. | [Fename.|

Dutput to Spreadsheet
T el

Click the New button to display the New Bundle dialog.

New Bundle [7]
Bundle name: x|
I Cancel

Enter the name Production in the Bundle name field.

Click the OK button. The Select variables for bundle dialog is displayed, which contains all

the variables in the EnginePerformance.sta data set.

Select variables for bundle Production

- Geral Nomber 17 - Inoutd? [i3

2 - Efficisncy 12 - Inoutl8 =
13 - Fuel EconomulZ] 13 - Inout03

4 - Powerl%| 14-Inout]0 ﬂl
5 - IncwiD] 15+ Inowt
5 - Inoul02 18- Inout2
7 - Inout3 17 - Inout13
5 - Incwtod 18- Inout14
3. Inoul0s 18- Inout15
10 - InoutOe: 20 - Inout16

K| 2

Selotdl | Spread Zheem

“Wariable:

I= | Show sppiopiate veriables ol
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7. Select the variables Input01-Input05, Input20, Input30-Input35, and Input70.

8. Click the OK button to close the Select variables for bundle dialog and return to the
Variable Bundle Manager.

74 - Input?0

e The left pane of this dialog displays the names of all bundles that have been defined

for this spreadsheet (you can create numerous bundles in each spreadsheet if needed).

e The right pane displays the contents of the bundle that is currently selected in the left

pane. If both of these panes are empty, no bundles have been created for this

spreadsheet.

9. You can make changes to a bundle by clicking the Edit button, discard a bundle by clicking

the Delete button, change the title of a bundle by clicking the Rename button, and produce

a spreadsheet containing information about the bundles for the active data spreadsheet by

clicking the Output to Spreadsheet button. For this example, click the OK button to accept

the bundle we created and close the Variable Bundle Manager dialog.

10. Then, select the Statistics tab, and in the Base group, click Multiple Regression to display
the Multiple Linear Regression Startup Panel. On the Quick tab, click the Variables button

to display the variable specification dialog. Bundles are displayed in brackets and listed (in

alphabetical order) at the top of the variable list.

11. In the Independent variable list, select the Production bundle to specify — with one click of

the mouse button — Input01-Input05, Input 20, Input 30-Input35, and Input 70 as the

independent variables for the analysis.

[l select dependent and independent variable lists:

2 - Efficiency

3 - Fuel Economul %1
4 - Powed %1

5 - Inout01

E - Inoutd2

7 - Inowt03

B - Inout04

9 - Inoutds

KT

10 - Inout0&
11 - Inout0?
12 - Inoutds
13 - Inoutd3
14 - Inout10
16 - Inout11
1E - Inout12
17 - Inout13
18 - Inout14
13 - Inout1s

3

2 - Efficiencw
3 - Fuel Econamul?)
(%]

SelectAll | Spread | Zoom | Selectan | Spread

[10- Inout06 |

11 - Inowtd?
12 - Inoutds
13- Inoutd

Zoom

Dependent var. for st for batch)

Independent variable st

I™ Show appropriate v

ariables orly

|579 24343974

Cancel
[ Bundles |

If you aren’t sure what variables are included in a bundle, move the mouse pointer over the

bundle name in the variable selection dialog, and a ToolTip will display the variable

numbers.
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Ffi select dependent and independent variable lists: [ 7]

(Froduction] 10 - Input06 [10- InoutOE

1 - Serial Number 11 - Inoutd? 11 - Inoutd?

2 Efficiency Te-eu3 Bl e 50 o155 95 37898 73] Lol |
3 - Fuel Economul %21 13 - Inout0d - T3 RGOS,

4 - Powerl?| 14- Inou1l 14 Ingut1D

5 - Inoutdi 15 - Input 15 Incuti | _[Bundes]..
E - Inout02 16 - Inout12

7 - Inout03 17 - Inout13 Uize the "Show

5 InouiDd 18- Inould spproprate

variables ol
option ta
pre-streen
variable lists and

3 - Inowt05 13- Inout15

Lol | I

show categerical

Soleot Al | Spead | Zoom | ekectéll | Spread | Zoom | Shosstasenc
Dependent var, [or list for batch) Independert variable list: variables. Press
F1 for mors
| [EEEED information.
I~ Show appiopriste variables only
A

Additionally, you can view the list of variables (by name) by clicking the [Bundles] button
in the variable specification dialog. This displays the Variable Bundles Manager.

Note that bundles are defined for a single spreadsheet, and they are only used for variable

selection. They are never listed in reports or other output.

As you can see with this example, you will save considerable time by selecting a bundle

rather than looking for the correct variables to choose in a large data set.

Example 4: By-Group Analyses

Statistica offers a powerful option to turn every statistical or graphics analysis into an analysis

by group. When reviewing results in the results dialog of practically any analysis, or using the

graphs options, you can select one or more grouping variables, and then create results for

e ]l cases in the data combined

e broken down by each combination of unique values in the grouping variables.

2if Workbook3* - Normal Probability Plot of Residuals

‘3 Regression results dislog -
=4 All Groups = R RIS
- [E] summary Statistics; D¥: STRESS_R (Exp.sta) Biresidual Analysis: Expsta

Regression Summary For Dependent Yariable: ©
[E] varisbiles currently inthe Equation; DV: STRES!|  Dependent: STRESS R Multiple R : .138%3361
-2 GEMDER=MALE, TIME=BEFCRE R=r 01813757
[ Summary Staistcs; DV: STRESS.R (Exp.sta) [ M0 2% =322% 48 e
[E5] Regression Summary for Dependent Variabls: © Inter:ept:m;u.EZSS::;;;}D s::;’:;: 1.5g4z60 1
Variables currently in the Equation; DY: STRES!

1423 GENDER=MALE, TIME=AFTER _L

~[£7] Regression Summary For Dependent Yariable: ©
Variables currently in the Equation; DV: STRES!
(=123 GENDER=MALE, TIME=AFTER_2

Summary: Residusls & predicted

~[E7] Regression Summary For Dependent variable: <
variables currently in the Equation; D: STRES! Tiip Vet ]
(=123 GENDER=FEMALE, TIME=BEFORE e

GENDER-TIME

Regression Summary For Dependent Warisble: STRESS R (Exp.sta)

[E1+23 GEMDER=FEMALE, TIME=AFTER 2

F = .2875043

df = 1,46 @
p o= 348402 .
46} = £.7035 p < .0000

Summary Statistics; DV; STRESS R (Exp.sta) | Duick | Adwanced | Residuals | Predicted | Soatterplots | Frobabilty plots | Quters| Save |

Summary Statistics; DW: STRESS_Rt (Exp.sta) Mormal plot of 1 ETEPTY [Z]=] B options =
)

Summary Statistics; D¥: STRESS_R (Exp.sta) [¥ Enabled Sorting of Groups
~[E7] Regression Summary For Dependent variable: < I Quiput to single flder & Unsoned
Variables currently in the Equation; DY: STRESS © dscend
123 GENDER=FEMALE, TIME=AFTER_1 — v Label Dutputs HEEE
Summary Statistics; D¥: STRESS_R (Exp.sta) ¥ Dutput "&l Graups' results " Descending

~[ET] Warisbles currently in the Equation; DY: STRESS_R (Exp.sta) oK Cames] [i} 2 4 [ 8

Bt

B Summary

Cancel

~[E%] Summary Statistics; D¥: STRESS_R (Exp.sta)

Regression Summary ffr Dependent Wariable: STRESS.R (Efu‘sta) | B Mol Probaity Plokof Resicuss [

This is a very powerful tool for interactive and exploratory data analysis, allowing you to

review quickly whether any patterns or specific results hold in all subgroups, samples, or strata

in your data.
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For example, you may be performing a multiple regression analysis and decide to review,
without exiting the current dialog, the results broken down by Gender and another grouping
4 By Group

variable in your data. After selecting (enabling) this option (by clicking the
button), every time you click any of the results buttons (for example, to create a summary
results spreadsheet or graph), all results are computed not only for all groups (optionally), but
also for each unique combination of grouping variables that were specified (for example, by

Gender and another grouping variable).

The results of the By Group analysis can be placed either in the default results workbook into
their own folder, labeled with the respective by-group condition (for example, Gender=Female;

Time=After1), or into the same folder with all other results.

Z workbook6* - Batch_Num=B29: Line Plot (NormalBatches.sta 12v*3000c)
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For example, you could create multiple line plots to describe a multivariate batch process,

creating a separate graph (trajectories) for each batch.

Exploring Experimental Data Using the By Group Option

This example is based on the data file Tomatoes.sta, based on various methods of producing

tomato plant seedlings prior to transplanting in the field.

1. Start by opening the example Tomatoes.sta data set.
2. Select the Home tab.

3. In the File group, click the Open arrow and select Open Examples from the drop-down
menu to display the Open a Statistica Data File dialog.

4. Double-click on the Datasets folder, and then select and open the Statistica data set

Tomatoes.sta.
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B8 Data: Tomatoes (6v by 36c) [_ O] x]
Tornato production as function of soil, pot size, variety, method, and location
soL 2 3 FRODUCTON | LOGATIO o &
CONDITION POTSIZE |WVARIETY METHOD W POLUNDS
1|Field Three Bonny  Flat A 859
2|Field Four Marglobe Flat A 99.3
3|Plus Three Marglobe Flat A 119.8
4|Plus Four Bonny  Flat A 155
5|Field Three Bonny  Fibre C 183
B|Field Four Marglabe Fibre C 115.4
7|Plus Three Marglabe Fibre C 184.9
8|Plus Four Bonny  Fibre c 181.7
9|Field Three Bonny  FibrePl B 127.6
10|Field Four Marglabe FibreP! B 166.5
11lowe Thres  hfaralnhe FikreRI " |
L M

Shown here are a few rows (cases) of that data file.

Exploring Patterns by Variety

This example illustrates a typical workflow as it often applies to the analysis of discrete or
batch-manufacturing data, such as the goal of the analysis is to verify (graphically or
analytically) that some patterns or distributions equally apply to all samples, parts, or batches.

We will explore the effect of Production Method, Soil Condition, and Potsize on yield (Pounds),
and evaluate whether any patterns hold for each Variety in the study. Instead of performing a

complete analysis of variance, we will use mostly graphical methods and visual inspection.

Specifying variability plots.
1. Select the Graphs tab.

2. In the More group, click 2D.

3. From the drop-down menu, select Variability Plots to display the Variability Plot
dialog.

4. Click the Variables button, and in the Select Variables for Variability Plot dialog.

5. Select POUNDS as the Dependent variable, and SOIL CONDITION, POTSIZE, and
PRODUCTION METHOD from the Grouping variable list.

Select Variables for Variability Plot

Canecel

[ Bundles ]
Select All | Gpread Zoon | Gelectall| Spread Zoom
E | Dependant varisble: (] Grouping variable:
|s |172 4

I= | Showappiopiate variables oy
2

Further on in the example, we will create the graph by VARIETY to illustrate the By Group
features.

6. Now, click the OK button in the variable selection dialog.
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Reordering variables for variability plot. For the most informative plot, let’s reorder the
variables so that PRODUCTION METHOD will be the first factor in the list of Factors.

1. Click on that variable in the Factors list, and then, while pressing the left mouse button,
drag it to the top of the list.

K variability Plot [2]-x]

Quick | Optons 1| Opions 2|
B vaisbles: | || Dependent variable: FOUNDS Cancel

|| Grouping varisble: 412 B 0ptions -|

Type. Idertify last 1 ar 2 factors in plot with point markers and/ar colors:

[Raw data =] [ne |
ML SelCond

Factors | Bos options |

Varisble: PRODUCTION & CaseWeighls

By Group

SOIL CONDITION
OTSIZE " Integer mode {5 Graphs Galerny

© Unique valies Updating: Aula
& Unsoted € isc (™ Dess
" Categories: [10
 Boundaries: none
 Cod

I~ Replcation oaes: nons

" Multiple subsets

[8] Change Variable

Bores and summaries (select Factor then set option)

I Display empty cels

I~ Cornectmesns/medians | Shaw group means/medians
I™ Put boxes around gioups [~ Display vertical lines between factars

Boxes and summaties (applies to all factors]

™ Shaw overall mean/median MeanMedian: |Median =

[V Put box araund argarizing factar labels

2. Finally, also in the Variability Plot dialog, ensure that PRODUCTION METHOD is
selected in the Factors list, and select the Put boxes around groups check box.

Specifying by grouping. Create the variability plot for PRODUCTION METHOD, SOIL
CONDITION, and POTSIZE for all varieties of tomatoes combined, and broken down by
VARIETY (one graph per VARIETY).

1. Click the By Group button to display the By Group dialog.

By Group [ 7]

I~ Enabled

Soning of Groups
™ Dutput ta gingle folder  Unsorted
¥ Label Dutputs 7 Ascending
¥ Dutput "l Groups” results " Descending

oK Cancel

2. Click the Grouping Variable(s) button to display the Select By Variables dialog, and specify
VARIETY as the By Group variable.

Select By Variables [7]x]
1 - SOIL CONDITION 3
2 _POTSZE |
4 - PRODUCTION ME. Cancel
5 - LOCATION
- FOUNDS [ Burdles )
Jse tf show

Select Al Spread Zoom

By Variables
IE

I Show appropiate variables only
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You can specify more than one By Group variable, in which case all subsequent analyses
will be performed broken down by each unique combination of values found in the By
Group variables.

Reviewing the variability plots.

1. Click OK to close the Select By Variables dialog.
2. Click OK to close the By Group dialog.

3. In the Variability Plot dialog, click OK to create the graphs.

2Hworkbook1* - Variability Plot {Tomatoes 6v*36c)

i Workbooki®
=30 ariability Plok VARIETY=Marglobe
B3 All Groups Wariahility Plot (Tomatoes Bv*36c)
{53 Variabi 240 ———————————

B3 VARIETY=I 220
Variat o

bif| @ 180
= 160
2 140
120
100
80 e

glPoTsizE

= [SOIL CONDITION
[

TorerT [PRODUCTION METHOD & MawData

q + (B8 Variabilly Plot [Tomatoes 6v°36c) |

Notice how the Variability Plot is created 1) for All Groups, and 2) for each Variety (Bonny
and Marglobe).

If you review these graphs carefully, you will see that the Production Method appears to make
little difference (in the observed values for Pounds) for Variety=Bonny, while for
Variety=Marglobe, the FibrePl method shows the least variability in values, which are generally
at the higher end of the distribution of all values for variable Pounds.

Descriptive Statistics By Group

Let’s next use the descriptive statistics options to further explore this.

1. Select the Statistics tab.

2. In the Base group, click Basic Statistics to display the Basic Statistics and Tables Startup
Panel.

3. Select Breakdown & one-way ANOVA, and click the OK button to display the Statistics by
Groups (Breakdown) dialog.

4. Click the Variables button, and in the Select the dependent variables and grouping
variables dialog, specify Pounds as the Dependent variable and Production Method as the
Grouping variable.

5. Then click OK to close the variable selection dialog, and click OK in the Statistics by Groups
(Breakdown) dialog to display the Statistics by Groups - Results dialog.
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10.

11.

12.

13.

To compute these statistics by Groups, broken down further by tomato Variety, click the By
Group button.

In the By Group dialog, click the Grouping Variable(s) button.

In the Select By Variables dialog, select Variety as the By Group variable.

[ statistics by Groups - Results: Tomatoes [2[_[x]

DEPENDENT: 1 wariable: POUNDS

GROUPING: 1-PRODUCTT (3): Flar Fikre FibrePl

LY
_ﬂ:ﬂ [— [l
Quick | Bl i select By variables HE
- Growp
ummare© 2% [TTSHIL CONDITION |
B Detslea | 2
——— [ Ouw |4 PRODUCTION ME ﬂl
5-LOCATION
Bl Anabsi F oLt |3 paihns [ Bundles ].
I Out

Use the "Shom
approprizte
wariables only”
option to
[E— pre-soreen
- wariable lists and
shom categorical
and cortinuous
wanables. Press
By Variables F1 for mare
I3 information.

Select Al Spread Zoom

I~ Show sppropriste varlables crly

4

Now, click OK in this dialog and click OK in the By Group dialog.
In the Statistics by Groups - Results dialog, click in sequence

the Summary button

the Analysis of Variance button

the Interaction plots button

A workbook1* - Plot of Means and Conf. Intervals (95.00%)
3 Workbook1*
14530 Variatilly Plot (Tomataes) YARIETY=Marglohe
i E- Al Groups Plot of Means and Canf. Intervals (95.00%)
G Variability Plok {Tomatoes 64*3 POUNDS: Pounds of tomatoes
23 WARIETV=Bonny
BB variabilty Plot (Tomatoes 63 220
i =Y WARIETY=WMarglobe
G Variability Plok {Tomatoes 64*3 200
()43} Basic Statistics(Tables (Tomatoes)
B3 Breakdown results dialog
=423 All Groups
Breakdown Table of Descrip
=] Analysis of Variance (Toma
*-{ Plot of Means and Canf, In
=423 VARIETY=Bonny
! Breakdown Table of Descrif
=] Analysis of Variance (Toma
£ Plat of Means and Corf, In 120
=423 VARIETY=Marglobe
Breakdown Table of Descriy 100
Analysis of Variance (Toma
*- (R Plet of Means and Canf, In

180

160

Walues

140

80

Flat Fibre FibreP|
PRODUCTION METHCD

== POUNDS

4 | b8 Plotof Weans and Carf. Intervals (95.00%] | Al

All results are placed into the respective folder, either the All Groups folder or the
Variety=Bonny or Variety=Marglobe folders.

You can now review these results for all groups combined and broken down by Variety; as
you will see, indeed, Production Method appears to have an effect on yield (Pounds) for

Variety=Marglobe, while there is no indication of such an effect for Variety=Bonny.
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Summary

With Statistica, you can perform ad-hoc by-group analyses from virtually any results dialog,

reviewing results for all groups combined or broken down by one or more grouping variable.

This very powerful feature for exploratory data analysis can be used to compare groups and

verify consistency of results across groups for any analysis.

Before concluding this topic, a few comments about the technical details regarding the

implementation of this feature may be useful.

When performing by-group analyses, as illustrated in this example, the program will
actually rerun the analyses for each group (and all groups), leveraging the Statistica
Visual Basic macro code that is recorded automatically during the interactive analyses,
and which can be saved as macros.

When analyzing very large data problems (for example, very large unbalanced
experimental designs or complex analyses that require iterated computations before
results can be displayed), the individual analyses may take up significant amounts of
computing time, in particular when there are many unique groups identified in the
data (for example, imagine a complex generalized linear model estimated for each of
100 groups).

Therefore, it is generally a good idea to begin each exploratory analysis by computing
simple descriptive statistics, frequency tables, and graphs to understand the structure
of the data and identify the number of unique groups (combination of values in the

grouping variables) in the data.

Example 5: Summary Results Panels (Quality, Process, Gage-Sixpacks)

Several analyses in Statistica support summary graphs and reports arranged into a single

(graphics) document. In Six Sigma and manufacturing applications, these types of displays are

sometimes referred to as Quality Sixpacks because they summarize the quality of a single

variable with six (or fewer) individual graphs and tables.
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Statistica incorporates many such displays to summarize basic descriptive statistics,
correlations, the results of gage or process capability studies, or other types of data

analyses, as shown in the following illustration.

i Descriptives.stw - Summary: STRESS_R: Salf-reported strass
=4 Descriptives.stw
143 Basic Statistics/Tables (exp. Summary: STRESS_R: Self-reported stress
[ £-4 Descriptive statistics dial
Descriptive Statitics K-5 = 18609, <10 Lilisfors p<01 Normal P-Fict: STRESS_R
51 Summary: STRESS — Expected Normal E
G5 Summary; CORRECT || 20 a o
G Summary: CORRECT 18 i 3
5 Summary: CORRECT lﬁ ER &
]
£12 £ e
E 10 = @ =
2 = Lp 2
2 8 5
4 dpf
2
0 3
2 0 2 4 65 B8 10 1z 14 16 18 2 0 2 4 6 8 10 12 14 16 18
¥ <= Category Boundary Value
20
Summary Statistics: STRESS_R L=
Valid N=4f Upper Quartile=13 18
Mean=9.14479167 Percentile 10.00000=2.24 14
Confidence -85.000%=7 85118021 Percentile 90.00000=13.74 ®
Confidence +95.000%=10.4384031 Std.Dev.=4 45504325 o
Median=10.25 Standard Error=0.84303097 § *°
Minimum=0 Skewness=-0.510720777 E B
Maximum=16.25 Kuntosis=-1.09958366 9
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T teant! 96750
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Process Capability Analysis Consistent with DIN 55319 and I1SO 21747

In recent years, European (and other international) manufacturers have developed standards
for the computation of process capability indices that will explicitly account for systematic and
random process variation over time, as well as non-normal distributions. These indices have,
for example, been adopted throughout the auto manufacturing industry and their suppliers,

and Statistica fully supports these standards.
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Process capability indices measure the number of times that the observed (normal) distribution
of values can fit inside the specification limits for the respective part under consideration. Thus,
these indices summarize the quality of a process to produce products or parts that are

consistent with design specifications.

For example, even if a distribution of data points within each sample is Normal, if there is
systematic or random variation that occurs over time as successive samples are taken, the
resultant distribution of values will not be Normal. Therefore, in many cases the normal
distribution-based process capability computations will not be applicable. Also, it is usually of
interest to identify any time-dependent variability or trends because they can indicate machine

wear or other process problems.

The following example illustrates step-by-step how to compute process capability indices
consistent with these international standards, and how to create an efficient single-document

summary report.

Select data. This example is based on a data set reported in Montgomery (1985, page 177,
1991, page 234). We'll use the data file Pistons.sta that is located in Statistica’s examples
directory. Specifically, we are interested in monitoring the size (diameter) of piston rings for

automotive engines.

Therefore, constant samples of five observations each have been taken from the ongoing
manufacturing process. As is the case in many ongoing manufacturing processes, samples are
taken over time, so any variability in the process quality over time will affect the overall

variability.

1. On the Home tab, click the Open arrow, and from the drop-down menu, select Open

Examples to display the Open a Statistica Data File dialog

2. Open the Datasets folder, and double-click on Pistons.sta or select it and click the Open

button.
Specify analysis.

1. Select the Statistics tab.
2. In the Industrial Statistics group, click Process Analysis.

3. In the Process Analysis Procedures Startup Panel, select Process Capability ISO/DIN

(Time dependent distribution model).
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I7EProcess Analysis Procedures: Pistons

Quick oK
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Click the OK button in the Process Analysis Procedures Startup Panel.

On the Quick tab of the ISO 21747 - Process Capability Setup dialog, click the Variables

button.

In the Select Variables (and optional grouping variable) dialog, select variable Size in
the Variables for the analyses list, and Sample in the by ... (Time/Grouping var.) list,
and click OK.

In the ISO 21747 - Process Capability Setup dialog, click the Process specs button to
display the Enter/edit specification limits dialog, where you can enter the process
specification limits. Specification or design limits define the maximum and (or) minimum
allowable values for the respective part; in this case, specify the lower and upper spec limits
(LSL, USL) as 74 +/- 0.05 (LSL=73.95, USL=74.05). Enter 74 in the Nominal field, and enter
0.05 in the Delta field.

Enter/edit specification limits (Pistons)

— [ smalo
Jelta for NominalDeha
and LELAICL for non-symmetric spec limis

Entersar
Specit
Specify Nor

ariable

LSL

‘Nominal Delta USL

SIZE 741 005
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- rrr - r - r - 1]

Cancel

EnterEditSpecLimits

Click OK to finalize this choice and return to the ISO 21747 - Process Capability Setup
dialog.

J71150 21747 — Process Capability Setup: Pistons

Methodoption | Options M3, M4 | Options M5, ME | ax
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anicel
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In this dialog, there are numerous other options available to modify the rules that are
applied to select the most appropriate distribution and time-dependent distribution model

for the data so that the appropriate process capability indices can be computed.

9. Now click the OK button in the ISO 21747 - Process Capability Setup dialog to perform the

analyses for variable Size.

Reviewing results.
1. In the ISO 21747 - Process Capability Results dialog, click the Summary button to review

the analysis summary display.
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As you can see, all relevant details (as recommended in ISO 21747 and/or DIN 55319) are
summarized on a single page (document), which contains all information necessary to

judge the process as capable or not capable (or questionable).

Attribute Gage Analysis
For another example of this type of summary (compound) displays in Statistica, we will

perform an attribute gage analysis.

In general, any measurement system used in manufacturing must be validated to ensure that
the respective gages measure the quality characteristic of interest with sufficient accuracy and
precision. Often, a gage of particular importance is the one that determines whether a
manufactured part is of sufficient quality to be accepted or rejected; in other words, the gage

measures a simple accept/reject attribute.

To determine the quality of the gage, a study is periodically performed where the gage
(accept/reject decision) is applied to reference parts with known deviations from the desired
specifications. This process is described in the respective section of the Statistica Electronic
Manual, as well as the AIAG (Automotive Industry Action Group) Measurement System
Analysis (MSA) manual (2000).
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Select data.

1. Open the AttributeGageStudy.sta data file. This file contains the data, already summarized
to acceptance data, of the attribute gage study.

Specify analysis.

1. Select the Statistics tab.
2. In the Industrial Statistics group, click Process Analysis.

3. Inthe Process Analysis Procedures Startup Panel, select Attribute gage study
(Analytic method), and click the OK button.

4. In the Attribute gage study (Analytic method) dialog, click the Variables button.

5. Select Parti in the Part numbers list, Reference in the Reference values list, and
Acceptance in the Acceptance/Response list, and then click the OK button to close this
dialog and return to the Attribute gage study (Analytic methods) dialog.

6. In the Tolerance limit for calculation group, specify -0.01 as the Lower limit, select the

Display the other limit check box, and then specify 0.01 as that limit.

m‘lllrihulz gage study (Analytic method): AttributeGageStudy (2)  [EIMES

; Ok

oo | Patnumber :Patt Cancel
References  : Aeference

Acceplance - Acceptance Bl Options ~

Mumber of trigls : hane

Test biss = 0 using
& plAGmethod (" Regiession method

Binay attibutes in

i Aggregated counts

Hurber of trials;  [20
Attibute labet  [Acoeptance

" Raw data
Aribute for calculation:

Tolerance limit for calculation
@ Lowerlimit [-0.07

© Upper limit s Case selection
¥ Display the ather limit: {optional] |0.01 = 0OpenData

We are interested in evaluating the gage performance for a process or type of manufactured
part that should be identified as unacceptable (should be rejected), when its real lower limit
drops below -0.01 (expressed here as a deviation from the spec). In the data file, the
Acceptance probabilities summarize the number of reference parts measurements, from a
total of 20 such parts and measurements each, that were declared as unacceptable (such as

that were rejected).

Reviewing results.

1. Now click OK in the Attribute gage study (Analytic methods) dialog.

2. In the Results dialog, click the Summary button to review the summary results.
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&2 attribute gage study (Analytic method)* [_ O] x]

Attribute gage study (Analytic method)
Normal probability plot Gage performance curve
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005
010

Reference value of measured Reference value of measured
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Bias: 0.0024271 AIAG test of bias =0 vs not=0
Unadjusted repeatability: 0.0085512 T: 9.605646
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Fitted line: 7.486693 + 602.451007 ' reference P:0.0000000
R-sqfor fitted line: 0.955080

All important results to determine the bias and repeatability (of measurements) of the

attribute gage are summarized on a single page.

Example 6: Statistica Data Miner

Statistica Data Miner (SDM) is a comprehensive system for predictive modeling that offers a
wide variety of analytic techniques and model building, validation, and model deployment

options.

The default, and perhaps the industry standard, type of user interface provided in SDM follows
the general interactive data mining workspace approach that enables users to build models by
dragging icons representing steps of data acquisition, data preparation, modeling, and

deployment and connect them with arrows.

The workspace user interface option in SDM represents a powerful alternative to the traditional
interactive data analysis user interface, and it can be used not only as a tool for developing and
testing predictive data mining modes, but also as a powerful general tool to be used for visual
programming of analytic workflows for many types of analyses.
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1. To open a new (blank) data mining workspace, select the Data Mining tab.

2. In the Tools group, click Workspaces and from the menu, select either New Workspace -

My Procedures or New Workspace - All Procedures.
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3. Now, click ZBstasaurcs on the toolbar to display the Select Data Source dialog, used to

select a data file for analysis.

4. Next the Select dependent variables and predictors dialog is displayed. Click the

button to display the variable selection dialog, used to specify the dependent

variables and predictors.

A Coninect

5. Then, click B NedeBrawser 4 create analytic nodes, and connect them with arrows to

specify the desired project workflow.

The following section includes a step-by-step example of Data Miner Recipes — an innovative
user interface for data mining introduced by Statistica — which offers a powerful alternative to
the workspace-based approach to model building, and can be used by both novices and

advanced analysts.

Overview

This example pertains to Statistica Data Miner Recipes, a Statistica product that offers a wide
selection of methods for predictive data mining.

A general trend in data mining is the increasing emphasis on solutions based on simple
analytic processes rather than the creation of ever-more sophisticated general analytic tools.
Statistica Data Miner Recipes (SDMR) offers an easy-to-use alternative to the traditional data

miner workspace user interface for building predictive data mining models.

This approach provides an intuitive graphical interface to enable those with limited data
mining experience to execute a recipe-like step-by-step analytic process. With these intuitive
dialogs, you can perform various data mining tasks such as regression, classification, and

clustering. Other recipes can be built quickly as custom solutions.
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Completed recipes can be saved and deployed as project files to score new data. The project

files can be generated as C/C++ language or PMML script, or sent to Statistica Enterprise.

The SDMR user interface can also be used by advanced analysts to automate and store specific

data mining algorithms.

SDMR spans the entire data mining process — from querying external databases to the final

deployment of solutions — and, in general, consists of the following steps.

1. Identifies the data from which to learn

e Connects to ODBC or OLEDB compliant databases

e Connects to Statistica data files

2. Cleans data and removes the redundant predictors

¢ Flexible and efficient methods for sampling the data (simple, stratified, systematic, etc.)
e More flexible ways to identify and recode the missing data

¢ Identification of outliers

e Transform the data prior to performing the subsequent steps

e Identify and eliminate redundant predictors

3. Identifies important predictors from a large pool of predictors that are strongly related to

the dependent (outcome or target) variable of interest

o TFeature selection for very large data sets (for example, thousands of variables)

e Detection of important interactions among the predictors by using tree-based methods

4. Generates a pool of eligible models

e Leverage the comprehensive selection of cutting edge techniques for predictive data
mining available in SDMR
¢ Offload computationally expensive tasks to Statistica Enterprise Server, freeing your

local computer for other tasks
5. Performs automatic competitive evaluation of models to identify the optimum model with
respect to performance and complexity

6. Deploys the model to score new data using the inbuilt efficient deployment engine

Statistica Data Miner Recipes provides the solution that maps the steps of the data mining
workflow into a results-oriented user interface. From data cleaning to model validation, SDMR
guides your analysis from start to finish so that you can get actionable results and answers

quickly.

TIBCO Statistica™ Installation Instructions 49



At the same time, SDMR still applies the most comprehensive collection of data mining
algorithms in a single package without requiring the user to know the details of those

algorithms.

Statistica Data Miner Recipes contains the largest collection of data mining methods and
algorithms in a single package or library. In most general terms, these algorithms borrow
insights and methodologies from various domains such as statistics, engineering, artificial
intelligence, cognitive science, etc., to learn patterns from data that can be used to make
predictions (about insurance or credit risk, process or product quality, equipment failure,

medical diagnoses, and so on).

In practice, specific domains and types of data are best analyzed using particular types of
methods and algorithms. For example, the data mining techniques that work best for modeling
insurance loss data are different from those that work best for predicting emissions from a

furnace.

However, there is a typical workflow — from the definition of the data and analysis problem
through sampling, model building, and evaluation — that is applicable to all predictive data
mining.

Data Miner Recipes enable those without extensive experience with data mining tools to move

very quickly from the definition of a problem to tangible and actionable results.
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In this approach, you simply follow a recipe-like user interface to complete the necessary steps
to move to a solution. In fact, most of these steps are entirely automated so that the only
required input is to define the data and variables for the analyses, while the program
automatically does the rest — determines learning and testing samples, performs feature
selection, tries various data mining algorithms and methods, and evaluates results to select the
best data mining model. These computations and analyses can be performed with either the

desktop Statistica Data Miner software or, if available, on the Statistica Data Miner Server.
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Data Miner Recipes Project Files

When you save a Data Miner Recipes project at any stage of completion, two separate files are
created:

e A Data Miner Recipes file with the file name extension .dmrproj
e A Statistica Workbook file by the same name, but with the file name extension .stw,

containing results and detailed information for each step of the recipe

It is important that both files reside in the same file directory. So, if you want to copy a Data
Miner Recipe project called MyDataMinerProject to a new file directory, email it to a colleague,
or check it into the Statistica Document Management System, then both files —
MyDataMinerProject.dmrproj and MyDataMinerProject.stw — must be copied to the new

destination.
Following are additional details about these two files.

Data Miner Recipes file (.dmrproj). The Data Miner Recipes are XML (extensible markup
language) format files that contain all information regarding users’ choices (or choices

automatically made by the program), including:

e Data file information (or data connection information)

e Variable selections and variable metadata (for example, defining continuous and
categorical predictors and outcomes)

e Choices about data preprocessing steps (for example, missing data handling, filtering
of duplicate records, transformations, etc.)

¢ Final variable selections based on the application of feature selection algorithms

e Results from model building and final evaluation and choices of models

¢ Allinformation necessary to deploy predictive models and to predict new cases (for
example, to score databases, compute component scores, inferred sensor values,

predicted risk or failure probabilities, etc.)

Therefore, when deploying Data Miner Recipes to the Statistica Enterprise software to
automatically compute predicted values in an enterprise application (automated credit scoring,
multivariate control charting and failure analysis, etc.), all information necessary to compute
predicted values, classifications, or classification probabilities (for example, probability of

default, loss) is contained inside these XML format files.

Data Miner Recipes Workbook file (.stw). These files contain detailed information describing

the results for each step.
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The results stored in this workbook provide complete documentation for the computations and
analyses performed as the Data Miner Recipe was (or is in the process of being) completed.
Therefore, if the data mining analyses are performed in a regulated (for example, FDA, ISO,
etc.) environment, or if data mining is part of an organization’s mission critical activities
performed under the guidance and in compliance with specific standard operating procedures
(SOPs), then it is usually recommended that this file be stored in the Statistica Document

Management System along with the Data Miner Recipe project file (.dmrproj).
Using Statistica Data Miner Recipes (SDMR)

This example illustrates how quickly and efficiently data mining projects can be completed
using Statistica Data Miner Recipes, even if the best solution to the (prediction) problem
emerges only after (automatically) comparing the efficacy of various advanced data mining

algorithms.

In this example, we will explore the use of SDMR for credit scoring applications. The example
is based on the data file CreditScoring.sta, which contains observations on 18 variables for 1,000

past applicants for credit.

Each applicant was rated as good credit (700 cases) or bad credit (300 cases). We want to
develop a credit scoring model that can be used to determine if a new applicant is a good credit
risk or a bad credit risk, based on the values of one or more of the predictor variables. An

additional Train/Test indicator variable is also included in the data file for validation purposes.

1. In Statistica, select the Data Mining tab.
2. In the Recipes group, click Data Miner Recipes to display the Data miner recipes dialog.

3. On the Recipes tab, click the New button to create a new project. The Steps tab will be

selected automatically.
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The step-node panel is located in the upper-left area of the Steps tab. It contains four major
nodes: Data preparation, Data for analysis, Data redundancy, and Target variable.

Nodes (steps). Each node (or step) can exist in one of four states, depending on whether all
required options have been specified. Each state is represented by an icon: a red X indicates a
wait state, meaning a step cannot be started because it is dependent on a previous step that has
not been completed; a yellow ? indicates a ready state, meaning you are ready to start the step
because previous steps have been completed; a green + indicates a completed step. Note that
you must click the Next step button to change the yellow ? (ready state) to the green +
(completed state).

The change will be made only if the step has been successfully completed (such as all required
information has been specified). Lastly, if you have opened a data set and selected variables,
and you do not want to proceed step by step through all the options, you can select the
Configure all steps check box on the Steps tab. The steps will now be represented by a navy #

icon.

You can select any of the steps and modify the options, or you can leave all options at their
defaults. Then, click the Next step arrow, and from the drop-down list, select Run to

completion. Statistica Data Miner Recipes will run the analysis and create the model results.

Options tab. The Options tab of Statistica Data Miner Recipes is used to set global options for
recipes using very large data files. Options include specifications for sampling and for
maximum file size to save in the Project Workbook. Since most of these options are applied to
the Data preparation step, they should be set prior to starting work on a new recipe.
Modifications to the values on this tab apply only to the current recipe unless you click the
Save defaults button.

Data Preparation
Connecting data. On the Data preparation tab, click the Open/Connect data file button.
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1. In the Select Data Source dialog, click the Files button to browse to and open the
CreditScoring.sta data file (located in the Datasets folder installed with Statistica).

2. If the data file is already open, it will be listed in the Open Spreadsheet Documents folder;

double-click it to open it, or select it and click

3. On the Data preparation tab, click the Select variables button, and in the Select variables

dialog, select:

the OK button.

Variable 1 - (Credit Rating) as the Target, categorical variable,

Variables 3, 6, and 14 as Input, continuous predictors

Variables 2, 4-5, 7-13, and 15-18 as Input, categorical predictors, and

Variable 19 - TrainTest as the Testing sample variable.
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4. Then, click the OK button.

5. Select the Advanced tab in the Data miner recipes dialog, and select the Use sample data

check box.

6. Select the Stratified random sampling option button as the sampling strategy to ensure that

each class of the dependent variable Credit Rating is represented with approximately equal

numbers of cases in train and validation sets.

7. Then click the More options button to display the Stratified sampling dialog.

8. Click the Strata variables button, select Credit Rating as the strata variable, and click OK in

this dialog and in the Stratified sampling dialog.

9. Click the Next step button for the Data preparation step to ensure that this step has been
successfully completed (in the step-node panel next to Data preparation, the yellow ?

changes to a green ¥).

Data for Analysis

After the Data preparation step is completed, the Data for analysis step will be selected

automatically.
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1. On the Data for analysis tab, click the Select testing sample button, and in the Testing
Sample Specifications dialog, select the Variable option button.

2. Verify that the category (value) Train is entered in the Code for training sample field and
Test is entered in the Code for testing sample field.

Validation Sample Specifications

Specity validation sample using

¢ Vaiiable Waniable name  TrainTest

Code for tiaining sample Code for validation sample

[Train =l frest =l

%ol cases

Wariable name |'5mm3nEADMHV Specify % 20 3‘

 none

0K Cancel

3. Then, click the OK button. The models will be fitted using the training sample and
evaluated using the observations in the testing sample. By using observations that did not
participate in the model fitting computations, the goodness-of-fit statistics computed for
(predicted values derived from) the different data mining models (algorithms) can be used
to evaluate the predictive validity of each model and, hence, can be used to compare

models and to choose one or more over others.

Descriptive statistics. This step will also compute descriptive statistics for all variables
selected in the analysis. Descriptive stats provide useful information about ranges and

distributions of the data used for the project.

1. Click the Next step button to ensure that this step is successfully complete.

Data Redundancy
Now, the Data redundancy step will be selected. The purpose of this step is to eliminate highly

redundant predictors. For example, if the data set contained two measures for weight, one in

kilogram the other in pounds, then those two measures would be redundant.

1. On the Data redundancy tab, select the Correlation coefficient option button, and specify
the Criterion value as 0.8.

2. Click the Next step button to eliminate the redundant predictors that are highly correlated
(r>0.8). Since there is no redundancy in the data set we are using in this example, a message

dialog will be displayed stating this.

sTATISTICA

Mo redundant variables found for specified criterion.

3. Click the OK button. The data cleaning and preprocessing for model building is now

complete.
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Target Variable: Building Predictive Model

Next, we need to build predictive models for the target in this example. In the step-node panel,
the Target variable node has a branching structure with the parent node connecting to four
child nodes including Important variables, Model building, Evaluation, and Deployment.

B8pata miner recipes : Project.dmrproj* (21
Fiecipes  Steps | Dptians |
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B Target wariable
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=X Evaluation
“-X Deplopment

Fast predictor scresring

I™ Canfigure all steps

ITo complete this step:
1. Click on Mext Step

(Optionally reduce the number
of inputs (predictors) and
uncover which variables

are important for the analysis

Dimension reduction. The Important variables node is selected automatically. In this step, the
goal is to reduce the dimensionality of the prediction problem, such as to select a subset of
inputs that is most likely related to the target variable (in this example Credit Rating) and, thus,
is most likely to yield accurate and useful predictive models. This type of analytic strategy is

also sometimes called feature selection.

Two strategies are available. When the Fast predictor screening option button is selected, the
program will screen through thousands of inputs and find the ones that are strongly related to
the dependent variable of interest. When the Advanced screening option button is selected, tree

methods are used to detect important interactions among the predictors.

For this example, select the Advanced screening option button as the feature selection strategy,
and then click the Advanced screening button to display the Advanced screening dialog. Enter
12 in the Number of predictors to extract field, and select Equal in the Prior class probabilities
field.

Advanced screening HE
advanced |

Number of precictors Lo exlract e =
Pricr elass probabiities [as =]

oK Cancel

Click the OK button in this dialog, and then click the Next step button to complete this step. To
review a summary of the analysis thus far, on the Steps tab, click the Report button, and from
the drop-down list, select Summary report to display the Results workbook.
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These predictors will be further examined using various cutting-edge data mining and machine

learning algorithms available in SDMR.

Building models. The Data miner recipes dialog was minimized so that you could see the
Results workbook. Click the Data miner recipes button located on the Analysis Bar (in the
lower-left corner of the application) to display the dialog again. Now, the Model building node
is selected. In this step, you can build a variety of models for the selected inputs. On the Model
building tab, C&RT, Boosted tree, and Neural network are selected by default as the models or
algorithms that will automatically be tried against the data.

The computations for building predictive models can be performed either locally (on your
computer) or on the Statistica Enterprise Server. However, the latter option is available only if
you have a valid Statistica Enterprise Server account and you are connected to the server
installation at your site. For this example, click the Build model button to perform the
computations locally on your computer. This will take a few moments; when finished, click the
Next step button to complete this step.

Evaluating and selecting models. Now, the Evaluation node is selected. On the Evaluation
tab in the Select model(s) field, ensure that all models are selected (each check box is selected).
Click the Evaluate models button to perform the competitive evaluation of models for
identifying the best performing model in terms of performance in the validation sample.

Notice that the Boosting Trees model has the minimum error rate of 31.48%. In other words,
68.52% of the cases in the validation sample are correctly predicted by this model. Note that
your results may vary slightly because these advanced data mining methods randomly split

the data into subsets during training to produce reliable estimates of the error rates.

The following spreadsheet shows the classification performance of the best model on the
validation data set. The columns represent the predicted class frequencies, as predicted by the
Boosting Trees model, and the rows represent the actual or observed classes in the validation
sample.
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In this matrix, you can see that this model predicted 68 out of 103 “bad credit risks” correctly,

but misclassified 35 of them. This information is usually much more informative than the

overall misclassification rate, which simply tells us that the overall accuracy is 68.52%.

Display the Data miner recipes dialog again, and click the Next step button. A message is

displayed with instructions to select only one model for deployment. Click OK, and clear the

check boxes adjacent to C&RT and Neural network. We will deploy the Boosting Trees model

that gave us the best predictive accuracy on the test sample. Now, click the Next step button

again.

Deployment

The final Deployment step involves using the best model and applying it to new data in order

to predict the “good or bad” customers.

This step also provides the option for writing back the scoring information (classification
probabilities computed by the best model, predicted classification, etc.) to the original input

data file or database. This is extremely useful for deploying models on very large data sets to

score databases.

On the Deployment tab, click the Data file for deployment button and open the
CreditScoring.sta data file (located in the Datasets folder installed with Statistica). For

demonstration purposes, we are using the same data file for deployment of the best model.
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Click the Next step button to score this data file using the best model. The scored file with
classifications and prediction probabilities (titled Summary of Deployment) is located in the

Deployment folder in the project workbook as shown below.

28 Results - Summary of Deployment (CreditScoring. sta) FileNames: 2-Boosted trees. xml

Cioss ‘ahmatfmma‘mg Sam‘;l Summary of Deployment (CreditScoring. sta) ;
~[E] Cross tabulation(T esting samp -
£ 3Hewal network FlleN?mes..}Buusted trees.xml
5] Summary of neural netrorkls) Credit Rating | 2-Boosted trees 2-Boosted trees 2-Boosted trees | 2-Boosted trees
Cross babulation(Training sam || Prediction Residual bad good
[ Crose abulaton(Testing sam 1| bad bad Correct 0 64361 0315639
Fredicion (Training sample) 7 qood bad Incorrect 0579212 0.420786
Prediction (Testing sample) 3 bad good Incorrect 0.475067 0524933
E1423 Evalustion 4 good good Correct 0.418352 0.581648
Crosstabulation(T esting sample}-1 5 good good Carrect 0.372648 0.627351
- Crosstabulation(T esting sample)-2 B good bad Incorrect 0.537951 04620438
Crosstabulation[T esting sample]-3 7 bad bad Correct 0.784442 0.215558
- Surnmary of Deplopment (Credit e 2] good good Correct 0.312041 0.687959
Summary of Deplopment (Enor rat | Jig good good Correct 0.140155 0.859845
-G Lit Cht -Lit value(Testing samr. | {4 bad good Incorrect 0.275483 0.724517
4 a\iﬁ (et volee{Testng same ) g bad bad Correct 0528473 0.471527
eplopmen
e 2] T
L] Byl eeyment Bverret - iy good good Correct 0.256108 0.743852
€3 Lift Chart - Lift value 15 good bad Incorrect 0.819573 0.180421
E-53 Summany repart 16 good good Carrect 0.283336 0.716864
Data preparation report 6/8/2010 4:17:42 17 good bad Incorect 0.698551 0.301402
-[E] Data clearing report-5/8/2m0 41817 Pt (|18 bad bad Correct 0.879277 0.120723
Data reduction report-6/8/2010 41240 F |19 good good Correct 0.384813 0615187
~[E] Feature selection report-Credit Rating-6/8, 20 good bad Incorrect 0.777471 0222529
Model buiding report-Credit Raling-6/8/2(_| |21 nnn annd Cnrrert N 494M5R NANRINZ (=
waluation repart-Credit Rating-6/8/2010 o JLI |
1 . R ﬂ;’l_l Summary of Deployment (CreditScoring sta) FilsN ames: 2-Booste. Summary of Deployment [Enor rates] [CreditSoor 4 | »

Summary

The purpose of this example is to demonstrate the efficiency of the data miner workflow
implemented in Statistica Data Miner Recipes. With only a few clicks, the program will take you
through the complete analytic process - from the definition of input data and analysis problem,
through data cleaning and preparation and model building, all the way to final model selection

and deployment.

Even though most of the computational complexities of data mining are resolved automatically
in Statistica Data Miner Recipes, which enables you to move from problem definition to a
solution very quickly even if you are a novice, the program will apply and try a large number
of advanced data mining algorithms and automatically determine which approach is most

successful.

Thus, the Statistica Data Miner Recipes methodology and user interface enables you to leverage

the largest collection of data mining algorithms in a single package to solve your problems.

Data Management
Example 1: Spreadsheet Formulas and Batch Formulas

You can define new variables for Statistica Spreadsheets in terms of other variables, sometimes
referred to as variable transformations. Additionally you can verify data, transform data, and
recode data on a single variable (as opposed to a set of transformation formulas, such as batch

formulas). This is accomplished with spreadsheet formulas.

To access spreadsheet formulas, double-click on a variable header in a Statistica Spreadsheet to
display the Variable specification dialog.
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The formula is entered into the Long name (label or formula with Functions) field (also called
the formula editor) located at the bottom of the dialog. When you enter a long variable name in
the formula editor that starts with an equal sign, Statistica recognizes it as a formula and will

verify it for formal correctness.

The formula can reference other variables either by name (MEASUREO1, TIME), or by absolute
variable number using the Vx syntax, where x is the absolute variable number. For example, V3

is variable number 3. VO has special meaning, and refers to the current case number.

Spreadsheet formulas are evaluated a case (row) at a time. For each case in the spreadsheet, the
formula is evaluated, and references to the other variables are substituted with their values

from the current case.

In Statistica, random access spreadsheet functions enable the formula to access variable values
from other cases. A common example of this is the Lag function, which will reference a

variable, and lag it forward or backward a certain number of cases.

The following table lists several spreadsheet formulas and their results.

Formula Result

Returns 1 if the text “B12C” is found in variable 1. Returns

=contains(vl, "BI12C") 0 if no match is found.

=(v1+v2+v3)/3 Computes the mean of the first three variables.

=(v0<=10)*1+(v0>10)*2 Recodes cases 1-10 as 1. The other cases are set to 2.

=((v1=1) AND (v2=5))*5 Returns the value of 5 if vl=1 and v2=5, otherwise set to 0.
Returns probability density values of the Student’s t

=student(v4,15) distribution based on the values of v4 and 15 degrees of
freedom.

=cusum(v3) Performs a cumulative sum of variable 3.

vl Concatenates two text variables: If vl='A' and v2="B', then

the result is 'AB'

Generates random numbers from a Normal distribution

=vnormal(rnd(1), 50, 3) (=50, 6 =3)

Returns number representing month of the parameter, for

=DTMonth(DTToday) example, 3 if it is currently March

Compares first value to a set of value/result pairs,
returning the first result if the corresponding value
matches. If no match, then a final default result is used.
For example, returns 0 if v1 is 1 or 2, else returns v1.

=match(vl, 1, 0, 2, 0, v1)

Assigns consecutive integers to the consecutive sets of 10

=trunc((v0-1)/10 cases (such as cases number 1 through 10 will be assigned
(( g g

0, cases number 11-20 will be assigned 1, and so on
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Note that you can click the button in the Variable specification dialog to display the
Function Browser dialog, which contains the complete list of formulas and operators (=, +, >,
and, or, etc.).

Example: Spreadsheet Formula

Example:

Open the Adstudy.sta data file. We will create a new variable that is the mean of variables 3
through 25 (such as MEASUREO1 through MEASURE23).

Double-click on the first blank variable header (after variable 25). The Add Cases and/or
Variables dialog will be displayed. Click the OK button to accept the default, which is to add
one variable.

The Variable specification dialog for the new variable will be displayed. In the Display format
group, select Number. In the Long name field at the bottom of the dialog, enter:
=mean(v3:v25).

variable 26 [ 7] x]
|A el “[o=]|e ru= < A- ‘
Mame |New\/ar Tpe [Doudke | i3 |

Measurement Type: [4uto =] lengh B g Cancel
I Escluded [~ Label [~ CoseSite D cods [339933338 [ _I“ »

Decimal places: [0

BN Pl 2 Test Labeks...
1.000; -1,000

1 L Yalues/Stats..
1.000; [1.000) Praperiies.

Lana name label of formula with _Eunetions | 1 I¥ Function guide

=mean(¥3:v2a)

Labels: use any test. Formulas: uss variable names or +1, ¥2, .., v0 is case #
Evamples: (3] = meanfvlivd, sartv?), AGE) (5] = vi-+v3; comment (after)

Click the OK button. A dialog will be displayed that informs you whether the formula is
formally correct. Click the Yes button to proceed. The new variable is now filled with the mean

of variables 3 through 25 for each case.

Since you can refer to variables by their names or their numbers, the formula we just created
could also be expressed as: =mean(MEASURE(01:MEASURE23).

Batch Formulas

Spreadsheet formulas are useful for defining a formula for one variable at a time. However,
there are many situations in which you need to evaluate several formulas for different variables

simultaneously. This can be done with the batch formulas facilities in Statistica.

Open the Characteristics.sta data file. This data file contains information about patients in a
study. For this example, we will 1) calculate patient Body Mass Index (BMI) and 2) convert

height to centimeters (cm), and add these two variables to the data set.

On the Data tab, in the Transformations group, click Transforms to display the Batch
Transformation Formulas dialog.
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Batch Transformation Formulas [ <]

Formiulas:
B Cancel
[ Open
Save s,
Fe Functions

Zl R Function guide

Refer to wariables by name {Gender, ABE...) or number (v1, ¥2, 3...). w0 is case number. Some functions support long lists of
variables and/or ranges of variables. Use logical operators to ereate conditional expressions.

Examples: 1= v2+v3; my comments (sverything typed after 3 semicolon is interpreted 3 comment)
Weasure] = mean(yZ, v3. sqt(v). v10:w20)
Hewiari=Hypotce, ¥2) If no variable named New\ar! exists, create and computs a new variable
Tet\Ar§[20]=w14v2; Create @ new text variable of length 20 by concatenating text wariables 1 and v2

Heawi ta handle Spreadshest farmulas:

[Inore (do not recalculste) Spreadshest famlas =] I Receloulate al ariabies

I Place these Baich famuas in the Spreadshest after recalculation (ieplace Spreadsheet fomulas i thep dieady esist]
[ Append new variablefs) for assignments to urrecagnized names on lef hand side of equatians

The only differences in syntax between the batch transformation formulas and the spreadsheet
formulas is the support for multiple formulas in the batch option, and the fact that because the
batch formulas are not attached to any specific variable (in fact they can be freely copied from
data file to data file), they cannot start with an equal sign, but must have a target variable (for
example, vl=... or Measure03=...) so that Statistica knows to which variable each formula

should apply.

There is also an option to distribute all batch formulas into the respective variables in the
spreadsheet and save them with the data file, effectively replacing the spreadsheet formulas (if
there are any).

Following are the calculations used to calculate BMI and to convert Height (in) to centimeters,

Calculat Batch Transformation Dialog Entry

_ weight(ik) *703 ) ) )
= W BMI = ('weight (Ib)' / 'Height (in)" **2)*703

height(cm) = height(in)™ 2.54 'Height (cm)' = 'height (in)' *2.54

and the formulas to enter in the Batch Transformation dialog;:

In the Formulas field, enter the list of transformation formulas to be applied to the active data

spreadsheet. Separate each transformation formula by a return (press ENTER on your keyboard).

Batch Transformation Formulas [ 7] =]
Fomls
BRI = (weight (BT / Height (] **21'703 =

Height [om] = height finf =2.54 Cancel
= Open
SaveAs.

=l W Function guide
Refer to wariables by name (Gender, AGE ) or number (1, w2, w3. ). wl is case number. Some functions support long lists of
variables andfor ranges of variables. Lise logioal operatars to create conditional expressions
Examples: w1 = vZ+v3: my comments (2verything typed after a semicolen is interpreted as comment)
Measure | = mean(Z, v, sqrerud), w10:w20)
Mew\art=Hypat(v1, ¥2); If no variable named NewVar! exists, create and compute a new variable
Text\ar$[E0]<wi+y2: Create @ new text variable of length 20 by concatenating text variables w1 and v2

Hoi to handle Spreadshest formulss

[lanore (do not recalculate] Spraadshest formuas (=] T Recalculate ol varisbles

[ Place these Batch famulas in the Spreadshest after recalculation [replace Spreadshest fomlas i thep already esist)

I Append new variablefs) for assignments to urrecognized names on et hand side of equations
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Example

Click the OK button in the Batch Transformation Formulas dialog. The Add New Variables?
Dialog box will be displayed; click the Yes button to add the two new variables to the
Characteristics.sta data file. A message will be displayed to inform you whether the
expressions you entered in the Batch Transformation dialog are correct. If they are OK, click
Yes to proceed. Statistica calculates the formulas and adds the two variables, BMI and Height
(cm), to the spreadsheet.

B Data: Characteristics* {14v by 100c)

] 9 10 11 12 13 14
Wellness 2 |Test ltem 1 |Test iem 2 | Test em 3 Test Total Avg) | BMI | Height (em)

58.974 ]

50.776 5 16 12 11.000 24.85354 167 64
65.185 g 21 14 14333 31.0073 170,18
75.948 5 2 17 14333 20.65259 1778

1 16 17 13.667  38.53875 176.26
2
3
4
5 71653 13 16 16 16.000 3078225 165.1
3}
7
8

47.883 12 24 17 17 BE7 | 23.67245 177.8
44571 11 20 14 15.000 37.55001 160.02

59.643 8 il 14 14667 25.35899 162.88
9 £9.935 11 17 19 15,667 21.23907 185.42
10 74.886 8 15 17 13.333 19.63852 175.26
11 44467 8 2 17 15.333 25.93243 167.96
12 50.304 13 17 11 13867 28.8832 167,64

13 54 906 8 18 10 12,000 2h 82449 1778
£ R 2 o M F o e L
L [+

The options in the Batch Transformation Formulas dialog are particularly well suited
(optimized) for transforming large data sets. The formulas will be evaluated one by one, in
sequence, so that the results of one transformation in the list can serve as the input for the next.
Thus, it is possible to create a new variable with one formula and then use that variable in

subsequent formulas.

Click the [#] button in the upper-right corner of the Batch Transformation Formulas dialog to
display the Statistica Electronic Manual topic related to these options and links to various other

topics containing examples of formulas and syntax rules.
2: Input Data Directly from Excel
In addition to using the traditional Statistica spreadsheet, you can open Excel files in a Statistica

window and then perform analyses using the Excel file as your data source.

On the Statistica Home tab, in the File group, click the Open arrow and select Open Examples
from the drop-down menu to display the Open a Statistica Data File dialog.

From the Files of type drop-down list at the bottom of the dialog, select Excel Files
(*.xls; *xlsx; *.xIsm). Double-click the Datasets folder, and then select the Weather report data
file, which is an Excel file. Click the Open button, and the Opening file dialog will be displayed.

Click the Open as an Excel Workbook button, and the Excel file will be displayed. Note that
when an Excel worksheet is opened in Statistica, the Excel and Statistica menus merge,

enabling you to access key functionality for both applications.
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Ffi sTaTISTICA - Weather report [_TC]x]
Fle Edit View Insert Formek Tools Data Statistics DataMining Graphs Window Help

DESHRS GQAPEI$DE-F(9- 68z i @su -af
=8 % RAFEF|E--Af

 Arial 10 - B £ U|E

mmml
Al

- A Date

B Weather report

A B c
| 1 [Date !anatinn Termperatu Condition
| 2 |8/23/1997 San Francisco 72|Cloudy
| 3 |8/24/1997 Atlanta 87 | Sunny
| 4 |8/24/1997 Los Angeles 92| Sunny
| 5 |8/22/1997 Milwaukee 72 Rain
| B |B/24/1997 New Yark 78 Cloudy
| 7 |B/23/1997 Boston 70 Rain
| 8 |8/24/1997 Chicago 76 Sunny
| 9 |6/24/1997 Dallas 101 | Sunny
| 10 | 6/24/1997 New Orleans 102 |T-storm
| 11 |8/23/1997 Seattle 73|Rain
| 12 | 6/24/1997 St Louis 92| Sunny
| 13 | 8/24/1997 Miarni 88| T-storm
| 14 | 8/23/1997 Denver 90| Cloudy |
| 15 | 8/24/1997 Cincinnati 92| Sunny
| 16 | B/22/1997 Phoenix 102 Sunny
| 17 |8/23/1997 Oklahoma City 101/ Sunny
| 18 | 8/23/1997 Poriland, OR 80/Rain
| 19 | 06/24/1997 Memphis 24 Cloudy
| 20 | 6/23/1997 Washington, D.C 98| Sunny
21 | 82311997 Birrningharn 24 Sunny
14« » »i]\Sheet1 {Sheet? [ Sheeta 4 shesl | 4|

For Help, press F1 CAP [NUM |REC 2

From the Statistics menu, select Basic Statistics/Tables. The Select Excel Range for the

Analysis dialog will be displayed.

Select Excel Range for the Analysis: Weather report.als HE

First data row li—E First data calurnn: IA—E
Last data row: IN—E Last data column: ID—E Cancel

Read vatcble names om iow: [T E
Use Selection
Flead case names from calumn ,—E

W Ignore text in numeic columns
[ Create test variables for text
¥ Review/Modily column types before importing

SelectExcelRange

This dialog is displayed whenever you select a command from the Statistics, Data Mining, or

Graphs menu after opening an Excel worksheet in the Statistica application. Note that Statistica

has determined the logical specifications, but these options can be changed if necessary.

When variable names are not included with the Excel worksheet, Statistica will assign variable

names: Varl, Var2, Var3, etc. As with Statistica spreadsheets, all values in a column will be

used for the selected analysis unless case selection conditions are specified.

For this example, click the OK button in the Select Excel Range for the Analysis dialog to accept
the defaults; the dialog will close, and the Review/Edit Column Types dialog will be displayed.

Review/Edit Column Types HE
Column | Type | [E
Date Hureric:

Locetion  Text Cancel
Temperature Humeric
Edit

Condition Tent
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In Statistica, you can define the data type for the specific columns. Data types include numeric,
text, mixed numeric and text, and missing data. Empty cells in an Excel worksheet are always
treated as missing data, and when a numeric column contains text values, those values are also

treated as missing data.

Statistica provides default data types for all columns based on the first few rows of data (in fact,
you can clear the Review/Modify column types before importing check box in the Select Excel
Range for the Analysis dialog before clicking OK in that dialog, and the Review/Edit Column
Types dialog will not be displayed).

However, you can change the default types if needed: select the name of the column you want
to change and click the Edit button (or double-click on the name of the column you want to
change) to display the Change Import Column Type dialog, where you can specify the type you

prefer.

S ator
H Canoel
© Humesic with Test Labels
* Tent Length: [128 E

For this example we will accept the defaults, so click the Cancel button in the Change Import
Column Type dialog, and click the OK button in the Review/Edit Column Types dialog. After
you click OK, the Startup Panel for the selected analysis or graph will be displayed (in this
example, the Basic Statistics and Tables Startup Panel), and you can proceed with the analysis

as usual.

Example 3: Accessing Data Directly from a SQL Server Database

Statistica provides access to virtually all databases (including many large system databases
such as Oracle, Sybase, etc.) via Statistica Query, accessible from either the Home tab (in the
File group, click the Open arrow to access the Open External Data submenu) or the Data tab (in
the Manage group, click External Data). For importing data from a database directly into a
Statistica Spreadsheet so that it can be saved, the tool to use is Statistica Query.

With Statistica Query, you can easily access data using OLE DB conventions. OLE DB is a
database architecture [based on the Component Object Model (COM)] that provides universal
data integration over an enterprise’s network, from mainframe to desktop, regardless of the

data type.

Statistica Query supports multiple database tables; specific records (rows of tables) can be
selected by entering SQL statements. Statistica Query automatically builds the SQL statement
for you as you select the components of the query via a simple graphical interface and/or

intuitive menu options and dialogs.
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An extensive knowledge of SQL is not necessary in order for you to create advanced and
powerful queries of data in a quick and straightforward manner. Multiple queries based on one
or many different databases can also be created to return data to an individual spreadsheet;

hence, you can maintain connections to multiple external databases simultaneously.

For this example, create a new database query: select the Home tab, and in the File group, click
the Open arrow. From the drop-down list, select Open External Data - Create Query. Statistica
Query will start, and the Database Connection dialog will be displayed.

Database Connection HE

axK
Cancel
Lol
Edit
Browse

LConnections:

From this dialog, you can choose existing database connections or define new ones. For this
example, we’ll create a new database connection, so click the New button to display the Data
Link Properties dialog.

@ Data Link Properties
Povicer | Connection | Advanced] &I |

Select the data you want to connect to

OLE DB Frovider(s] |
Mictoscft OLE DB Provider far Analysis Services 10.0
Microsoft OLE DB Provider forIndexing Service

0K Cancel Help
R == |

You can choose either the OLE DB provider that was supplied by your database vendor, or one
of the Microsoft default OLE DB providers that is compatible with your database system.

For this example, we’ll use the Northwind sample database installed with Microsoft SQL
Server, so select Microsoft OLE DB Provider for SQL Server and click the Next >> button. The
Data Link Properties dialog - Connection tab will be displayed.

Specily the following to cannect to SOL Server data:
1. Sellct or enier a server nams:
M =] Refiesh
2 Enter infor
cu

word [ Allow saving password
3.6 Select the database on the

=l

€ Attach & database file as & database name.

Using the filename

I i

Cancel Help

Select a server from the Select or enter a server name drop-down list.
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Then, select the log on option button appropriate to your SQL Server Northwind database
installation. Select either the Use Windows NT Integrated security option button, or select the
Use a specific user name and password option button and enter a User name and Password in
the respective fields.

Next, select Northwind from the Select the database on the server drop-down list.

Click the Test Connection button to attempt a connection to the specified data source. If the
connection fails, ensure that the settings are correct. For example, spelling errors and case
sensitivity can cause failed connections. If the connection succeeds, click the OK button in the

message dialog.

Click OK in the Data Link Properties dialog to display the Add a Database Connection dialog.
Enter Northwind in the Name edit box, and click OK.

The Database Connection dialog will be displayed again, with the new Northwind connection
defined.

Select this connection, and click OK. The Statistica Query window will be displayed, with all

the database tables in the tree view on the left.

‘8 Query 1 - STATISTICA Query

i File Edit View Table Join Criteria Help

o Extendss

G Order Subtotals -
Orders

' Orders Qry

64 Product Sales For 1997
Products

6" Producks Above Average Pric
4" Products by Category

B Quarterly rders

Regin

- Sales by Category

v

Salke Takals hy Amnont, -
< | LIJ

For Help, press FL =y

Right-click on the Order Details table, and from the shortcut menu, select Add to add the table
to the table view pane (the upper-right pane in the Statistica Query window). Then, right-click
on the Products table, and add it to the table view pane. Since both tables contain the

ProductID field, Statistica Query automatically joins the two tables on this key.
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‘@query 1 - STATISTICA Query
:File Edit View Table Join Crters Help

DS 4R e ! LR

=] B3

8 Horthaind e
=8 do OrderlD
" Alohabetical st of prodcts || ProductD
Catenories UniPiice
€ Category Seles for 1957 Quantly
€ Current: Product List: Discount

| o Froductd
Productame
SuppiisdD

CatzgoniD
QuantyPerlrit

€" Customer and Supplers by Ci
CustomerCustomerDeno
CustomerDemographics
Customers

Employees
EmployeeTeritories

& Invoices

Order Details

" Order Details Extended

" Order Subtotals I
Orders

&7 Onders Qry

6" Produst Sales For 1997

UnitPrice
UnitsInStock
UnitsOniider
ReorderLevel
Discontinued

[ Products (" Feld Sequence | Criteia | Sort | Preview Data | SQL Statement | v

6" Produsts Above Average Pric
6" Produsts by Category

G Quarterly Orders

Region

64" Seles by Category

A4 Sales Takals b Amenk =
4| | »

For Help, press F1

EETE

To select the fields to include in the query, right click in the Order Details table in the table

view pane, and from the shortcut menu, select Select All Fields. In the Product table, select the

ProductName field.

Click the Preview Data tab in the lower-right pane to display a preview of the query.

'ouery 1 - STATISTICA Query BEE
i Fle Edit View Tsble Join Criteria Help
N@H| b RR (&N
8 Horthwind =
=@ dbo
" Alphabeticallt of products =
Cateqories SupplerlD
1 Category Sales For 1967 CategonlD
" Current Product List B:ig::g:e'u”"
" Customer and Supplers by Ci Onergrock
CustomerCustomerDema UritsOnDider
CustomerDemographics FieorderLevel
Customers Discortinued
Employees
EmployeeTenitories
69" Invaices
Order Details
" Onder Detalls Extendzd
&' Order Subtatals L
orders
&' Orders Qry
8" Product Sales for 1997
Products W Field Sequence | Criteria | Sort” Preview Data | SQL Statement | 4 b
8 Prdcts o Arero [ T ot T i | ety | Gt~ moducians |
6 Products by Catagory w00 41 77 10 o Jack's New England Clam...
6 Quarterly Ordors w00 st 24 5 0.1500... Manjimup Dried Apples
Region 0250 &5 168 15 0.15000..,  Lowisiana Fiery Hot Pepp..,
&' Sales by Category 10251 22 16.8 6 5.00000...  Gustaf's Knackebrod
@t s Totalsby amnet T 10251 57 156 15 5.00000...  Raviol angelo
4 | _"_I U 168 ) 0 Louisiana Fiery Hot Pepp.
For Help, press F1 NUI

Click the SQL Statement tab to display the SQL Statement generated by the query.

To return the data to a Statistica Spreadsheet, click the green arrow on the Statistica Query

toolbar. The Returning External Data to Spreadsheet dialog will be displayed, where you can

control whether the query will be placed into a new or current spreadsheet and adjust other

query parameters. Select the New Spreadsheet option button, and click the Run Now button to
run the query. If the Connect to OLE DB Provider dialog is displayed, click the OK button.
After a few moments, the data is returned to the Statistica Spreadsheet.

MlData: Spreadsheet2* (6v by 2155¢) [-[O0x]
1 2 3 7 5
OrdenD | ProductiD | UnitPrice | Guantity | Discount ProductName

1] 10248 K §14 12 0 Guesa Cabrales

2| 10248 2 $10 0 0 Singaparean Hokkien Fried Mee

3| 10248 72 $35 5 0 Mozzarella di Giovanni

4| 10249 14 §19 9 0 Tofu

5| 10249 51 §42 40 0 Manjimup Dried Apples

6| 10250 4 38 0 0 Jack's New England Clam Chowder
[«] 1 _»l_/,I

Now the data can be analyzed with any of the Statistica tools. Note that the spreadsheet retains

the database connection, and you can re-run the query at any time: select the Data tab, and in

the Manage group click External Data. Select Refresh Data from the drop-down menu. You

can also press F5 on your keyboard when the spreadsheet is open.
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Example 4: Data Preparation — Cleaning and Filtering

Summary of Options for Data Filtering/Recoding

In practice, most of the time required to complete a data analysis or data mining project is spent
on the preparation of data. Sometimes as much as 90% of all time and effort required to

complete a project is related to the proper cleaning and preparation of the data.

When building prediction models using data mining tools, or even when just computing
simple descriptive statistics (averages, frequency distributions), results of analyses can be very
misleading if, for example, large numbers of duplicate records are included (for example, the
same part numbers are recorded multiple times) or the data include outliers or miscoded

values (outside the valid data ranges) or excessive numbers of missing (blank) data.

On the Data tab, in the Transformations group, click Filter/Recode to display a drop-down
menu containing commands to address such data quality issues quickly and effectively so that

meaningful and valid data analyses or data mining projects can be completed in less time.

FilterRecodeMenu

Filter Duplicate Cases

Use this option when you suspect that your data file may contain duplicate records (for

example, duplicate/identical customer records).

For example, suppose that in an analysis of customer records, to identify typical customer
demographics (profiles), you want to count each customer only once; however, your customer
database is organized by transactions, so each customer may appear multiple times. In this
case, you can use the Filter Duplicate Cases options to create a data file for the analyses
containing only unique records (such as where each customer ID is listed only once).

Duplicate information example. Open the Duplicates.sta data file. From the Filter/Recode
menu, select Filter Duplicate Cases to display the Filter Duplicate Cases dialog. In the Input
group box, the Variables option is used to specify the basis of distinction for duplicates. Click
the Variables button, and in the variable selection dialog, select Respondent so that all
respondents will be checked for duplicates. Click OK in the variable selection dialog to return to
the Filter Duplicate Cases dialog.

Filter Duplicate Cases HE

Flspondert

%] Cases: | ALL

1
5
£
=

™ Use casenames [ Data are sorted

Outp
Wariables: | ALL

:

W Copy formatting

Rt ki DKtk oot ases berg [ oy |
filtered out based on the input eriteria e (Cae

[¥ Create new spreadsheet [ Create dupiicates spreadshest
I~ Freserve oide
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In the Input group box, click the Cases button to display the Spreadsheet Case Selection
Conditions dialog, which contains options to select only specified observations or cases for the
de-duping operations. In this example, we will filter all the cases, so click the Cancel button in
the Spreadsheet Case Selection Conditions dialog.

The Use casenames check box is cleared by default; we will leave this option as is for this
example. When this check box is selected, case names are used as one of the bases for
distinction, such as Statistica will treat as duplicates any cases that have the same case name
(provided the cases match on any other specified variables as well). When the check box is

cleared, duplicate case names are ignored.

Clear the Data are sorted check box (because the current data file has not been
sorted — when you have an extremely large data file, it is more efficient to sort the data first).

In the Output group box, verify that all variables are selected (ALL will be adjacent to the
Variables button). This option is used to select the variables in the input spreadsheet that will
be included in the output (filtered) spreadsheet; the default is ALL.

Verify that the Create new spreadsheet check box is selected (the default), and select the
Create duplicates spreadsheet check box. Leave the last two options at their defaults: the
Preserve order check box is cleared [the new spreadsheets will be sorted by the variable(s) that
were selected as the basis of distinction, in this example, Respondent], and the Copy formatting
check box is selected. Click OK.

Two new spreadsheets will be generated. One of the spreadsheets is 10v by 51c (10 variables by
51 cases) and contains the respondents from the original spreadsheet excluding the
duplications. The other spreadsheet is 10v by 9c and contains the duplicate respondents that

were extracted from the original spreadsheet.

Look at the original spreadsheet, Duplicates.sta, and notice that some of the variable headers —
Respondent, State, and Colors — are formatted differently. Then look at the two new

spreadsheets; the variable headers for Respondent, State, and Colors have the same formatting
in all three spreadsheets. Statistica uses sub-setting to create the new spreadsheets and ensures

that variable properties of the parent spreadsheet are maintained in the child spreadsheets.

Now, close the two new spreadsheets, but leave the Duplicates.sta spreadsheet open. Notice
that it is 10v by 60c. From the Filter/Recode menu, select Filter Duplicate Cases to display the
Filter Duplicate Cases dialog again.

In the Input group box, click the Variables button, and in the variable selection dialog, select
Respondent and click OK. In the Input group box, clear the Data are sorted check box. In the
Output group box, clear the Create new spreadsheet check box. Click OK. The dialog closes

and, instead of creating a new spreadsheet with the duplicates excluded, the Duplicates.sta

spreadsheet is modified. All duplicate cases are removed from it; it now has 10v by 51c.
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Note that the filter duplicate cases functionality does not use case sensitivity (upper-case,
lower-case letters) for a comparison of uniqueness, such as if you have two respondents — C.
Barrett and C. BARRETT - the second respondent will be excluded.

Filter Sparse Data

It is not uncommon that some variables (parameters, or data fields) available for (for example)
predictive modeling have very few valid data. For example, in a customer database self-
reported (by customers) Income may be recorded; however, very few customers actually
volunteered their current incomes, so most of the data (in that field of the database) is blank (or
missing). In manufacturing data, a data field may exist to record a specific parameter, but the

sensor might be faulty for an extended period of time, recording mostly missing (invalid) data.

[ Data: SparseData (148v by 2976c) [_ o[ x]
Some parameters sparsely populated 3
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Including such sparsely populated (with data) variables in an analysis may lead to erroneous
results, or prevent you from building predictive models altogether (depending on how the
missing data are handled later in the analyses). Therefore, you may want to identify such
sparse variables ahead of time using the Filter Sparse Data options (accessible from the
Filter/Recode menu located on the Data tab in the Transformations group), and eliminate
them from subsequent consideration.

Process Invariant Variables

A similar (to the sparse-data case) data quality issue that often occurs, in particular in industrial
manufacturing (process) data, is that some variables (parameters) that are recorded and

included in the analyses are invariant, such as all values are the same.
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Such variables are not useful for predictive modeling, and the Process Invariant Variables
options (accessible from the Filter/Recode menu located on the Data tab in the

Transformations group) enable you to identify those variables automatically, and exclude them
from further analyses.

Recode Outliers

Extreme data values or outliers can greatly affect various analyses and cause poor accuracy of
prediction (data mining) models. There is no formal definition of what constitutes an outlier or
extreme value, and Statistica’s graphical tools may provide the best way to review data to
identify such unusual observations (for example, you could create box plots of the key

variables to identify extreme observations and brush or flag them in the data).

To automatically process lists of variables to identify and remove outliers, the Recode Outliers
options (accessible from the Filter/Recode menu located on the Data tab in the

Transformations group) provide several tests for outliers (approaches for identifying extreme
values).

Recode Outliers and Extreme /Rare values [2]

i Input

5] Variables: | ALL
| Cases | ALL
lterations: |1 I~ | Use Caseweights

Recading Parameters

Varizble [+ [ Test [ Paremeters [ Type -]
Templ Contiruous Grubbs Two Sided il Fecade ToMean
Temp3 Continuous Grubbs One Sided Upper 0.05 Recode To Percentile
FeedTotal Continuous Percentile Two Sided 75 Recode ToBoundary
FeedTotal2 Continuous Mormal Two Sided 3 Recode To MD
Feedl Continuous Tukey Two Sided >l 15 Recode To MD
Feed? Confinuous Categorical 3 Frecode To MD
Feed3 Continuaus Horma} gwu g_\ddeg U 3 Fiecode Ta MD
; ormal One Sided Upper
Feedd Contiruous N e S et 3 Fiecade To MD =
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Shi———— | GuubbsOne Sided Lower
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Spesify an Duler coefiient (¢.0., 15,19 34 Ty kaw One Sided Lowsar bater than 75th percentie + 1.6%Hinge or less than

hith percentile - 1.57Hinge): 0.5. > 0

Nete: Clicking OK results in outliers being recoded based on the input criteria Cancel
pA

Outliers can be recoded to missing data or to valid data values (for example, to the respective
percentile boundary values, etc.).
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Process Missing Data

Missing data or invalid data values must obviously be dealt with in a manner that is consistent
with the goals of the analyses. In some cases, missing or invalid data may themselves provide
useful information about a process or variable of interest. For example, in marketing research,
it is common that respondents will refuse to provide detailed personal information regarding
their health, financial status (for example, savings), etc., and such refusal itself may be
correlated with other significant variables of interest (for example, refusal to answer questions
related to income may itself be a good indicator of high income, if indeed wealthier individuals

in the survey tended not to answer those questions).
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The Process Missing Data options (accessible from the Filter/Recode menu located on the Data
tab in the Transformations group) enable you to recode missing data flexibly, define multiple
missing data values or codes for a single variable (which can then be recoded to the variable
missing data code), or just to flag variables that have more than a certain percentage of missing
data.

Imputation of Missing Data (k-Nearest Neighbor)

It is often not clear how best to recode missing data, and in fact, sometimes by recoding missing
data for a particular variable to a specific value (for example, the mean), the final results may
be biased.

For example, suppose in a survey all respondents who refuse to report their income tend to be
in the higher income bracket. In that case, assigning the mean-income to those individuals
(such as recoding missing data for variable Income to the mean income for the whole sample)

may yield highly misleading results.

Statistica includes a very efficient method (applicable to very large data sets and databases) for
replacing missing data with valid data values that are consistent with the other observations in
the sample.
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In short, using the MD Imputation options (accessible from the Filter/Recode menu), in a first
pass through the data, the k-nearest neighbor algorithm will select a (smaller) sample from all
available data. In the second pass through the data file, when missing data are encountered,
they are replaced with valid (observed) values found in similar observations in the smaller
sample (with respect to all other variables that were selected). So to continue this example, if
indeed higher-income respondents are less likely to report this fact, but do report other
indicators of high-income (for example, ownership of a luxury car, more square footage of their
home, etc.), then the k-nearest neighbor algorithm will accurately assign those individuals
(who failed to report their income) to the high-income bracket.

MD Imputation B

r Input / Qutput

Categ Target Yariables
NOME

Cont. Target Varisbles
NONE

Catea. Input Variables
NOME

Cont. Input Variables
NONE

%] Casss | ALL
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AT P [ oe ] o

The k-nearest neighbor algorithm is fast and efficient, and provides an effective method for
replacing missing data in the input file with “reasonable guesses” based on similar data points
in the sample. This approach does not make any particular assumptions about the nature of the
relationships between variables (such as require that a model be estimated for each variable to

predict missing data values), but simply uses the observed data as the model.

Merge Data Files

The Statistica Merge Options dialog enables you to merge two data files either by the variables
or by the cases so that you can centralize all of the observations to one table. Select the Data tab,
and in the Manage group, click Merge to display the Merge Options dialog.

Merge Options [ 7] x]
Vbl | €5 Tent Labeks | ] Cases | & Options |
i

tode  Unmatched Cases
@ Concatenate &l with MD

" Cagtesian " Delete cases
1 Match casenames 1 Generate Caesin
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By Auta 2 £ Copydawn 1 Brop e 2milipes:
File 1 IE “Program Files\StatS ot STATISTICA 10VExamplestD atasetst,
File 2. [

Mete: when you click the DK butten, the active tab  [-
will be the type of merge executed.

Click the Help [2] button in the upper-right corner of the dialog to access Help topics
describing all the options in this dialog.
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Creating Subsets

If you have a large spreadsheet, you may want to create a new spreadsheet containing a
specified subset of the current spreadsheet. For example, open Boston2.sta. This data set

contains over a thousand cases. We want to extract housing tracts with low median prices.

Select the Data tab, and in the Manage group, click Subset to display the Create a Subset
dialog.

Create a Subset [ 7] x]

%! Cases | ALL

W Create new spreadshest

™ Copy fomalting ta new spreadsheet Cancel

Click the Cases button to display the Spreadsheet Case Selection Conditions dialog, which

contains options to create conditions to define the selection of cases to be considered for the
sample.

Select the Enable Selection Conditions check box to activate the options, and then select the
Specific, selected by option button in the Include cases group box to specify which cases to
include in the analysis. Type v1="LOW’ in the Expression text box.

Spreadsheet Case Selection Conditions

[V Enable Selection Condiians ] Hewewyariab\es:| Clear Al | oK |
[ Include cases Cancel
Coal
@ Specific, selected by: (= Open
Expression: [1=L0w" =l Save A
case number: |
- Exiclude cases (fram the set of cases defined in the Include cases esction]
By expression I =
or case number: |

Example: 1.3, 512
and syntax as in the spreadsheet formulas
number (w54 means cases 1-3)

Click the OK button to set the selection conditions and return to the Create a Subset dialog, and
click the OK button in this dialog to create the new spreadsheet.

The resultant spreadsheet contains 334 cases (instead of the original 1,012 cases) and all 15

variables from the original spreadsheet. For the PRICE variable, all cases have a value of LOW.

Example 5: Using Statistica ETL (Extract, Transform, and Load)

The Statistica ETL (Extract, Transform, and Load) module provides unique capabilities for
processing and merging data, in particular, process data that are difficult to manage using
standard database tools. ETL automates the process of validating and aligning multiple diverse

data sources into a single source suitable for ad-hoc or automated analyses.
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ETL offers two options for aligning data: Time-indexed, which aggregates data from multiple
data sources based on a date/time stamp variable and aligns data by minute, hour, day, week,
month, quarter, or year; and ID-based, which aggregates data from multiple data sources based
on an identifier variable and an optional time variable, and optionally aligns data by N equal

intervals or N user-specified intervals.

This example illustrates how the ETL module handles stock-related data sets with different
time intervals. Stocks are bought and sold at varying prices throughout each day. Microsoft
(ticker MSFT) and Oracle (ticker ORCL) are software companies that trade on the NASDAQ
electronic stock exchange. In this example, we will compare data sets containing historical
stock prices with different date/time stamps. The first set contains daily Microsoft price quotes

from NASDAQ, while the second set contains weekly Oracle price quotes from another source.

Open MicrosoftPrices.sta and OraclePrices.sta: on the Home tab in the File group, click the
Open arrow. From the drop-down menu, select Open Examples to display the Open a Statistica
Data File dialog. Double-click on the Datasets folder, select MicrosoftPrices.sta and
OraclePrices.sta, and click the Open button.

Both data files contain the following columns (variables): DATE - the day on which a trade
takes place; OPEN - opening price for the day, first trade of the day; HIGH - the highest price of
the day; LOW - the lowest price of the day; CLOSE - closing price for the day, last trade of the
day; and VOLUME - the daily number of traded shares of a security.

However, they have different date ranges: Microsoft - 10/22/2007-01/04/2008; Oracle
- 10/18/2007-12/28/2007. In order to compare the data, the ranges will need to be aligned.

Select the Data tab. In the Manage group, click External Data, and select Time-indexed Process
Data from the Extract, Transform, and Load (ETL) submenu. The Statistica Extract, Transform,
and Load (ETL): Time-indexed Startup Panel is displayed.

?_;.ISTATISTIEA Extract, Transform, and Load (ETL]: Time-indexed

Time-indered ETL agaisgates data from muitple data sources based on a detetine stamp varlable
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! | 2l ﬂ Load setings
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CoMinutes [T @ O ekl -statfom [y o]

@ Hows [ B O Moty startom: [T

€ Days il  Quartedy - statfror 11 & [arua 2
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Click the Add data source button to display the Select Data Sources dialog.
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Select Data Sources [ =] x]

Tope| Source | Documerts...
FillHlepolbt=d Dt
Analsis/Data Configurations
Hemaye

Click the Documents button to display the Select Documents dialog. Select the Open
Spreadsheets Documents check box to select both data files (MicrosoftPrices.sta and
OraclePrices.sta).

S TATISTICA 10\Example

[ CProgram Files\StatS oft\STATISTICA, T0\Example Cancel

Files.

|

Select the documents from the surrerily opened document windows and biorkbook ems. Use the
Flles. 10 0pen naw documents.

Click the OK button in the Select Documents dialog, and then click the OK button in the Select

Data Sources dialog. The Statistica Extract, Transform, and Load (ETL): Time-indexed Startup
Panel will appear as shown below:
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Select MicrosoftPrices.sta in the file list at the top of the dialog, and click the Variables button

to display the Select variables dialog. Select DATE from the Date/Time stamp list, and select
CLOSE from the Variables list.

[T-DATE oK
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Click the OK button to close this dialog and return to the Statistica Extract, Transform, and
Load (ETL): Time-indexed Startup Panel.

Now select OraclePrices.sta in the file list. Click the Variables button, and select variable 1 from
the Date/Time stamp list and variable 5 from the Variables list, and then click the OK button.

In the Aggregation interval for all data source(s) group box, select the Weekly option button,
and change the start from field to Friday.
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For additional date/time options, select the Options tab. Select the Filter all input data sources
by the following Date/Time check box. To limit the data that is returned from both of the
selected data files, enter 11/2/2007 in the Start date field and 12/28/2007 in the End date field.
This will return eight weeks of data (Friday to Friday).

ESTATISTID\ Extract, Transform. and Load (ETL): Time-indexed

Time-indesed ETL agaiegates data from multple data sources based on a detetine stamp variable

Hick | Advanced  Dptens | Results
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Now, click the Results button to merge the data into a spreadsheet.

88 Data: Aggregated 17 (3v by 113c) [_ O[]

Aggregation Interval: YWeekly (start from Friday) =

Date Range: 11/2/2007 - 12/28/2009

Data Sources: MicrosoftPrices.sta, OraclePrices. sta

1 2 3

Date/Time Stamp MicrosoftPrices. CLOSE | OraclePrices. CLOSE
1140272007 |11/0272007 3B.09 203
11/08/2007 |11/09/2007 3385 19.35
11462007 |11/16/2007 3422 20480
114232007 |11/23/2007 3349 2039
1143072007 |11/30/2007 3360 2018
12/07/2007 |12/07/2007 3482 21.14
1214/2007 |12/14/2007 34.95 21.20
12/21/2007 |12/21/2007 3631 271
12/28/2007 |12/268/2007 358 2298
01/04/2008 |01/04/2008 3438
it onng (1 11 one 1=l

K 2z

The two data files are now aligned weekly by date for the range 11/2/2007 to 12/28/2007. The
daily closing Microsoft prices are aggregated as means, while the weekly closing Oracle prices
are unchanged.

The Results spreadsheet displays date/time stamps as cases names so that they can be used for
graphing the aggregated and aligned data.

Select the Graphs tab. In the More group, click 2D and select Line Plots (Variables) to display
the 2D Line Plots - Variables dialog.
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Click the Variables button, and in the variable selection dialog, select variables 2 and 3. Then,
click the OK button. In the 2D Lineplots - Variables dialog, select Multiple for the Graph type,
and click the OK button. The following image shows the resultant graph plotting Microsoft and

Oracle prices.
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Enterprise Installations

Example 1: Statistica Enterprise Server — Download/Offload Analyses from/to

Servers

Statistica Enterprise Server extends the capabilities of the Statistica platform, turning several

standalone workstations into a powerful, enterprise-wide collaborative-intelligence system.

One of the key features of Statistica Enterprise Server’s client-server architecture is that it
enables you to utilize server-side resources to run multiple, possibly time-consuming, or
repetitive statistical analyses (offload tasks to the server) while at the same time freeing the

local system for other tasks that require immediate attention.

This can be achieved using either a Web browser (thin client) or desktop version of Statistica

(thick client, Statistica Enterprise Server client).

While the former allows access to Statistica Enterprise Server using only a browser, the latter

requires Statistica installation on your computer. Statistica Enterprise Server’s tight integration
with the Statistica application provides common user experience and workflow for both client
and server-side operations, a generally more feature-rich and responsive user interface, and all

the additional components and tools of desktop Statistica.

Offloading an analysis (or a custom script) to Statistica Enterprise Server. First, ensure
that Statistica Enterprise Server integration is enabled. Select the Home tab, and in the Tools
group click Options to display the Options dialog. In the tree view, select Server/Web.
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Select the Enable Statistica Enterprise Server Integration check box. The only required
parameter is Statistica Enterprise Server’s network path (and connection settings, if they are
different from the default). Ask your network administrator for these values. It is possible to
Enable Integrated Login if it is supported and enabled on the server; otherwise you will need to

enter your user name and password when logging in to Statistica Enterprise Server.

Options [z]x]

[¥ Enable WebSTATISTICA Server Integration

Server L
’7 W Enable Inteqrated Lagin ™ Use Custom Settings T~ Login on startup

Host Port Sile. Exlernsions
hitp:¢# flocahost  [a8T B/ [websTaTisTica ¢ [[sAPI/StaisAR dl

Allow scipting access to Application obis
’7 ' Yes € No ' Always Prompt

After specifying the options on this tab, click the OK button.

The Server tab has now been added to the ribbon bar. In the User group, click Log In, and enter
your user name and password if requested. Upon successfully establishing a connection, the

options on the Server tab will become available.

The Open, Save, and Save As commands in the File group are used to upload a currently open
tile to the server or download a file and open it locally. There are also explicit options in the
Transfer group to Download File to and Upload File from specific folders on the server and the

client.

Note: As real-world examples of time- or resource-consuming analyses are usually based on
large data sets and/or involve iterative algorithms represented by Statistica components that
are not included in all configurations of Statistica, we are deliberately going to use an example

that does not require much time to complete.

But even in a situation where a single analysis is quick and not resource-intensive, you might
need to run a fairly complicated, time-consuming sequence of tasks, possibly scheduled at

certain time intervals.

In this case, the Statistica Enterprise Server scheduling facilities could be used once you have
created and uploaded a custom script that represents the required tasks (for example, by

combining the macros recorded during a Statistica session).

Now, record a sample analysis macro; for example, complete the steps described in Example 2:
ANOVA.
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After completing the example, in the ANOVA Results dialog, click the Options button (located
at the bottom of the dialog), and from the drop-down list, select Create Macro. In the New
Macro dialog, accept all defaults, and click OK. Test the generated macro by running it (press
F5) to ensure that it produces results as expected. Click on the macro code window to ensure it

has the focus.

Then, on the Server tab in the Tasks group, click Offload to display the Offload a task dialog.

Dffload a task [ 7]x]
¥ Current script or Data Miner project:
~ |se|ect & macra of & Data Miner praject _| LEE‘I
I This task does net require a data source
~Data Saurc
& Current spreadshest or embedded dataset
€ [Seec datale stored on the server o |
e | Specify database connection Datahase,,,

Task Name {optional)
IMacml

Task Description (gptional)

We need to select a task to offload (a script or a Data Miner project) and, optionally, a data set
on which the task will operate (the data set could be an optional component since Data Miner
projects may have their data sets embedded and macros might explicitly load data sets or not

require them at all).

Since there is an open active data set (Adstudy.sta) and an open Statistica Macro (our sample
analysis), the default settings of the options in the Offload a task dialog specify to use them for
offloading.

Instead, this example will demonstrate how to reference a task and a server-side data set. This
option is useful since it gives you the advantage of central server-side storage, which is
especially beneficial in the case of large data sets (possibly dynamically updated) that are used
by multiple users.

To reference a server-side data set, in the Data Source group box, select the Select data file
stored on the server option button to display the Statistica Enterprise Server Repository

dialog.

ElEN | Type [ ]
(3 1085 [ 100tems sta Spreadsheet J
4 Datasets [Edz(+-0).cta Spreadshest
(3 portal Spreadshest
(2 My Directory [ 2level st Spreadsheet
[E930Predictorsofvield.sta Spreadshest
[EJaxa.sta Spreadshest
[E94bar linkage. sta Spreadshest
[E accident.sta Spreadshest
= a Spreadsheet
Soreadsheet =l
| [Datassts{Adstudy.sta
2
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The directory structure in the tree view of the dialog represents the Statistica Enterprise Server
Repository (possibly abridged according to your particular permissions). Click on the Datasets
folder in the left pane, and select Adstudy.sta in the right pane (or you can enter the path in the
edit box at the bottom of the dialog).

Click OK in the Statistica Enterprise Repository dialog and in the Offload a task dialog.
Statistica will submit the task to the server, uploading files if needed. Now you can switch to
other activities, while periodically monitoring the status of offloaded tasks by clicking Status in
the Tasks group on the Server tab to display the Task Status dialog. The following illustration
shows a Task Status dialog containing several offloaded tasks.

Task Status [x]
Submitted | Name | Desc. | Running {actualy | Status | State (Progress) I {7 Close |
2f22(2007 7i55:28 AN Sample Analysis L oes(ls B Running
/2212007 3:15:22 AM analysis v L 17s(3) @ completed
2/21/2007 7:25:41 PN runanalysis [7D1] 145 (15) @ conpleted 'R_E"T‘EV::
2021/2007 7:2112 PN runanalysis.svb e Ts08) @ conpleted 0w
221f2007 lGSTRM rnanalysis(7AT] 85 (05) @ conpleted
L2007 Fema2 PN L 465 (145) € seript Enor i
312007 FATO2PM Lsve 235 (105) @ completed I~ In Browser
3/11/2007 7:21:28 M runanalysis.svb e Bs(ES) € Seript Enor I trsce
312006 TZI00FM  Lavh 275 (125) @ conpleted ¥ Delte
I1Lj2007 63626 PM  Bodedkeywords.svk .. 51s) @ completed
3/11/2007 50312 PN Lisvh 265 (135) @ conpleted o
3/11/2007 50136 PN Lsvh 135 (45) @ conpleted
3/11/2007 5:00:13 PM BlackedKeywards.svb 145 (36) @ conpleted Resubmit
3/11/2007 442:33 P BlockedKeywards.svb 145 (35) @ completed
3/10/2007 7:12:06 PM Rundinalysis.svb 255(11s) @ conpleted I Automatic
3/10/2007 7:09:23 P Rundinahysis.svh 265(115) @ conpleted Refresh
v

The task list status can be updated manually by clicking the Refresh button or automatically by
selecting the Automatic check box in the lower-right portion of the Task Status dialog. Tasks go
through Pending and Running states to either Completed or Script Error.

If your task fails, double-click on the task entry to view additional information about the
failure. When the error is fixed (for example, SVB script or Data Miner workspace is updated),
select the failed task and click the Resubmit button.

Once the task completes successfully, you can retrieve the results. Note that since the results
are located on the server, they are available from any Statistica client workstation as long as

you are logged in under the same credentials.

The Results group box contains a Task check box and a Data check box to retrieve the task
source and the data set (if applicable) back to the client. When the In Browser check box is
selected, the results will be opened in the browser, switching to a thin client.

This option is useful if the results are expected to be significant in size; for example, if the
analysis generates many data sets and/or graphs, you can search through them in the browser
and select only the specific results you want to retrieve to your desktop. Trace report provides

a diagnostic report of task execution.

To save disk space on the server, it is a good practice to delete task results that are no longer
needed. A message will be displayed every time results are requested asking if the results
should be deleted after retrieval (unless the Delete task after retrieval check box is cleared).
Click OK to delete the results.
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Example

Once our task completes, we retrieve the results and close the Task Status dialog. Results are
equivalent whether run locally or on the server.

BEResults.stw - ANDYA Results 1: Adstudy [_[O] ]
4 Results.stw

B ANOVA (Adstudy) Repeated Mea
=] a AMCVA Results 13 A Sigma-restricte]
] Repeated Meas. Effective hypat s o i
8 RESPONSE; LS IV 55 De s
- RESPONSEYGEN | | e F a
| G RESPONSE*GENI i ec 290430 =
2 Repeated Meast niercept | |

GENDER 8644

{8 RESPONSE; LS ADVERT 0.166

o {E RESPONSE*GEN

GENDER*ADWERT 0.003
Error 305.036
RESPONSE 80579
|RESPONSE*GENDER 4.383 R === v
[RESDANSE-ANVEDT 10255 Linind

L

<

4 | ¥{ [ ANOVA Resus 1: Adstudy |

2: Using Statistica in Regulated Environments

In a regulated environment, analyses conducted for GxP (Good Manufacturing Practices, Good
Clinical Practices, Good Laboratory Practices) applications are ones that impact consumer

safety such as in clinical trials, manufacturing, and quality control.

When a business conducts analyses for a GxP application, regulatory bodies recommend that
the company be able to prove that the results of the validated analysis system (for example,
Statistica) are under control. Statistica, through its audit trail and spreadsheet/report locking

features, offers the tools you need to meet this regulatory requirement.

In order to meet traceability requirements for GxP applications, there are at least three
concerns: 1) control of the input data being submitted to the analysis (such as knowing who
made what change, at what time, for what reason; and the old values and new values), 2)
control of the results tables and graphs (for example, demonstrate that they were not altered in
any way after they were created), and 3) traceability between the version of the input
spreadsheet and the results outputs. Statistica provides this information through its
Spreadsheet Audit Trails and GxP Reports functionality.

Control of Input Data

Enable Audit Trail Logging

Open a Statistica Spreadsheet. Select the Tools tab, click Audit Trail, and select Settings from
the drop-down menu. The Spreadsheet Audit Log Settings dialog will be displayed. Select the
Enable audit trail logging check box to enable audit trail logging for the current spreadsheet.

Spreadsheet Audit Log Settings [ 7] x]

¥ Enable sidit irai lagoing
I~ Require users to enter reason conments for sach change
Cancel
Tiincate log

When spreadsheet audit trail logging is enabled, the spreadsheet is automatically set to direct
mode, such as changes made to the spreadsheet will be immediately written to disk. Thus,

when audit trail logging is enabled, changes to the data file cannot be undone.
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Select the Require users to enter reason comments for each change check box to require users

to explain each change made to the spreadsheet.

The Truncate log button is available only if audit trail logging has previously been specified,
and there is a current Spreadsheet Audit Log Viewer attached to the spreadsheet.

Clicking this button will truncate the spreadsheet log and delete all existing entries. You will be
prompted to confirm this action before the current entries are deleted. Once the log is
truncated, the truncate action will be recorded in the newly truncated log file.

Click OK in the Spreadsheet Audit Log Settings dialog, and audit trail logging will be enabled;
in fact, the Enter reason for change dialog will be displayed immediately in order to enter the

reason for enabling the logging function. Enter a comment, and click OK.

Now, right-click in the header of the last variable in the spreadsheet, and select Add Variables
from the shortcut menu. In the Add Variables dialog, we will accept all defaults, so click OK.
The Enter reason for change dialog will be displayed; you must enter a comment and click OK
before the change will be made. When audit trail logging is enabled, every change made to the
spreadsheet will be documented, and when the Require users to enter reason comments for
each change check box is selected, user comments also will be stored and displayed in the
Spreadsheet Audit Log Viewer.

Next, on the Tools tab, click Audit Trail and select View Log to display the Spreadsheet Audit
Log Viewer.

spreadsheet Audit Log viewer: Adstudy

Se...| Time Stamp | Computer | User [ Enter.. | Category | Action [0V, [ New... | Misc [ Reasan

1 12/22/201042348PM  DAILYBUILD TULSA\cbarks Admin D Loaging Enable fdse  tue Logging enatled

2 12/22/201042348PM  DAILYBUILD TULSA\cbanks Admin eason Frompting Enable fae e Logging enabled

3 12/22/2010 4:25:10PM  DAILYBUILD  TULSAsbarks Admin  Shucture  AddVars Mew size 2. Added a new variabl
4 12/22/201042510PM  DAILYBUILD TULSM\cbanks Admin  VarSpess Change VerFomat Generdl  Gensral Added a new variabl

4 | |
Ouput toSpreadshest | 0K

The log viewer displays a grid of information regarding the audited actions including the
sequence number, time of change, the computer used to make the change, user information, the
nature of the change, and the reason for the change. Column widths in the log grid can be
increased and decreased using standard Windows techniques. The Spreadsheet Audit Trails

are saved and embedded into each respective spreadsheet.

Password encryption vs. locking. A spreadsheet can be password encrypted so that it cannot
be opened without the correct password. Only users who know the password can open the
spreadsheet. Once a password encrypted spreadsheet is opened, it can be modified.

Alternatively, locking a spreadsheet makes portions of the spreadsheet read-only, enabling you
to prevent changes to some or all aspects of the spreadsheet. The spreadsheet can be opened by

anyone, but locked portions cannot be altered.

Both the password encryption options and spreadsheet locking facilities can be used

simultaneously.
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Password Encrypt a Spreadsheet

Open a Statistica Spreadsheet. Click the Start button @) in the upper-left corner of the ribbon
bar, and from the drop-down menu select Properties to display the Document Properties
dialog. Select the Password tab.

oK Cancel Help
=TI |

Enter a password in the Document Password field, and click the OK button. The Password
dialog will be displayed, where you reenter the password to confirm it; passwords are context-
sensitive.

[7]x]

Click the OK button in the Password dialog, and close the data file. A dialog is displayed where
you can choose to save the changes; click the Yes button so that the password will be
encrypted. The next time anyone attempts to open this spreadsheet, the Password dialog will

be displayed, and the correct password must be entered before the spreadsheet will open.

Lock a Spreadsheet

In order to meet compliance requirements, it is necessary to have control of the reliability of
input data. Using the spreadsheet locking options, you can prevent changes to all spreadsheet
features, from the appearance of the data (such as display elements, variable specifications) to
the actual data and any case selection conditions or weights that are defined for the
spreadsheet. Of course, sometimes changes have to be made (for example, when data are
incorrectly entered). The Statistica Spreadsheet Audit Trail facility, when enabled, will record

each change made to the spreadsheet.

With Statistica Enterprise products, only users with System Administrator permissions can
modify Spreadsheet Audit Trail settings. For more information, see the Electronic Help for

Statistica Enterprise facilities.

With a spreadsheet open, select the Tools tab. Click Locking to display the Lock Spreadsheet

Lock Spreadsheet [x]
Prevent changesta ———————————
I~ Spreadsheel dat
8 Cancel
I Display elements [fonts. formats. etcl
I™ Case selection and weights
I™ Wariable specifications
I Audit bail

Enterpassior: |

Carfim passuord: |
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Here, you can specify which aspects of the spreadsheet that you want to lock. When users try

to change a locked feature, a message will be displayed, informing them that the spreadsheet is
locked.

Select the Spreadsheet data check box to prevent changes to the actual data contained in the

spreadsheet. Users will be unable to change the data values and the missing data code.

They will also be unable to perform any data management operations that affect the
spreadsheet (for example, change the data type or the length for text variables). If this check
box is cleared, users will be able to edit the data (for example, by updating queries and

Spreadsheet Formulas or by simply typing in new values).

Select the Display elements (fonts, formats, etc.) check box to prohibit the modification of
fonts and formats used in the spreadsheet. Options for changing the font size, color, type, and
style (such as bold, underline) will be dimmed. Additionally, the options for applying
spreadsheet layouts (accessible by selecting the Format tab and clicking Layouts in the
Spreadsheet group) will be unavailable.

Select the Case selection and weights check box to prevent users from changing case selection
conditions and case weights for the locked spreadsheet. Users will not be able to toggle the use

of selection conditions or change the currently defined selection conditions.

Most options on the Selection tab of the Spreadsheet Case Selection Conditions dialog will be
dimmed; however, options on the other tabs of that dialog (for example, creating subsamples,
applying formats to selection conditions) are still available. Options on the Case Weights dialog

will be unavailable.

Select the Variable specifications check box to prevent changes to the variable specifications
(for example, measurement type, missing data code, display format, long variable name). Users
will still be able to view the individual variable specification dialog (accessible by double-
clicking the variable header) and the Variable Specifications Editor; however, options for

changing these specifications will be dimmed.

Select the Audit trail check box to prevent changes to the audit trail settings. Users will be
unable to modify the audit trail settings.

Enter a password to use when locking and unlocking the spreadsheet, confirm the password
(which is context sensitive), and click OK. Although a password is not required, it is strongly
recommended. If a password is not entered and confirmed, any user can unlock spreadsheet
features by simply clearing the selected check boxes. Note that if locks have already been
defined, you must enter the correct password before locks can be changed or modified.

Now try making changes in the spreadsheet; a message will be displayed informing you that

the operation cannot be completed because the spreadsheet is locked.
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Controlling Results and Traceability

To meet compliance requirements, another step is to ensure that reported results are under
control. Statistica provides options for creating GxP reports. In GxP mode, all results are sent to
a report window, and the window is locked. All options for removing results (Cut, Extract -
Original, Clear, etc.) and adding results (Paste, Insert) are disabled.

Statistica can also include a creation date in all reports as well as a time stamp for all results
that are added from results dialogs. The appearance and content of the creation date and time
stamp are completely configurable and can include user and computer information in addition
to the time and date. Thus, in GxP mode, you can know when the results were created and by

whom. You can also be certain that results have not been removed.

An additional feature of GxP mode is a traceability option. When running in GxP mode,
Statistica automatically verifies whether spreadsheet audit trails are enabled. If they are,
Statistica includes the spreadsheet name and version number in the report. Sometimes version
numbers are not available, for example, if audit trails are not enabled or the results are created
from an In-place Database connection. When that is the case, Statistica will provide an

explanation for why a version number is not available.

Create a GxP Report

Select the Home tab. In the Tools group, click Options to display the Options dialog. In the tree
view, select Output Manager, located under Analyses/Graphs. From the Report Output drop-
down list, select either Send to Multiple Reports (one for each Analysis/Graph) or Single
Report (common for all Analyses/ Graphs).

Select the Locked check box to make the Report Locking (GxP Reports) options become
available and to ensure that documents cannot be removed from the report. Options pertaining
to reports such as Cut, Paste, Delete, Extract, etc., will be disabled.

Options [ 7] x]
General

Anclysesfrophs ~Placs all results (Spreadsheets, Graphs) in
" Display © Individual windows  Oeue Lengit 70|
e Limits " Workbook

ot e @ workbook containing the datafile

Dacu

s
Spreadsheets "
i ' Singleworkbook (sommon for al Analysas/araphs)

- Workbooks € Esisting ‘workbook: Browse,..

i Macros
- Reports
|- Data Miner ™ New results go ta top
- In-Place Database

€ Multiple Workbaoks (ane far sach Analysis/giaph]

¥ Flace resuils in Workbook automaticaly

Configurations Repoit [Single Report (common for allAndlyses: Graphs) =1 | 8 Browse
-+ Custom Lists [ Output ! d
Tmport Microsolt Word ==
- Server/wieh 15 B Jort S
I Siend Spreadshests lo'Word as objects
Supplemertary detai [Hone =] oetau ot [Coer New = =

Report Locking [G+P Reparts)
¥ Locked CreationStamp: IF\EDDH cieated WD ate] &[Time] by &{User] an KComputer]

Time Stamp: I&[Dale] [Time] by &[LIser] on &[Computer]

™ Ciests pirter ssolution Clpbos/Report/Metafe insges: [F00 [2] DY
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mk:@MSITStore:C:/Program%20Files/StatSoft/STATISTICA%208.0.158.0%20ENGLISH/Common.chm::/CommonMenus/EditPaste.htm

To include a creation stamp at the top of the file, you can accept the default format in the
CreationStamp field, or enter your own. The following codes can be used in this field: &[Date],
&[Time], &[User], and &[Computer]. Any text you enter will be displayed as is.

To include a time stamp above each object as it is added to the report, you can accept the
default format in the Time Stamp field, or enter your own. The following codes can be used in
this field: &[Date], &[Time], &[User], and &[Computer].

Click OK in the Options dialog, and now perform any analysis; for example, use Basic Statistics
to create a quick Descriptive Statistics summary spreadsheet. When you click the Summary

button, the results will be sent to a locked report that lists the creator, date, time, etc., of the

analysis.
[E LOCKED: Report1* 0[]
3 et B R3Sk

: Descriptive Sta
i€ Summary: MEA | Report created 6/9/2010 10:54:43 AN by TULSA\sbanks on SUSAN-XP
+-EZ] Frequency tabk
{8 Histogram: ME4|  Following result created from C:)Program Files\5tatSoft)STATISTICA 10\Exauples
% Boxd Whisker | ‘Datasets\Adstudy.sta; Spreadsheet dudit Trail not enshled, N0 SEQUENCE NUMBER
' Graphical Sumr | SPecified.

£/9/2010 10:54:43 AM by TULSA\shanks on SUSAN-XP
Descriptive Statistics (Adstudy.sta)
ariable Valid N | Mean | Minimurn | hMaximurm

MEASUREDZ 50/ 4.540000 0.00 9.000000

Following result created from C:\Program Files\StatSoft)STATISTICA L0\Examples
\Datasets\Adstudy.sta; Spreadsheet Audit Trail not enabled, NO SEQUENCE NUMEER
specified.

6/8/2010 11:03:18 &M by TUL3A\shanks on SUSAN-XP

Swmar; MEASURET

T
_ 1 d

Example 3: Statistica Enterprise

Statistica Enterprise products extend the functionality of Statistica applications by offering
collaborative work, central administration, system level customization, and other features

necessary when using Statistica applications as part of the enterprise-level computer systems.

Statistica Enterprise Manager is a component of the Statistica Enterprise system that enables
users to configure various aspects of the Enterprise system including user administration,
system view organization, database connection maintenance, data configurations, and analysis

configurations.
For this example, we will:

1. Create a new user
2. Create a new group

a.Assign permissions to the group
b.Add the user (see No. 1) to the group

3. Create a system view node

4. Create a new database connection
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5. Create a data configuration
6. Create an analysis configuration

7. Run the analysis configuration

System View vs. Object View

Before starting this example, one thing should be noted. In Statistica Enterprise Manager, on
the View tab, you can select either System View or Object View. In System View, objects, for

example, data configurations and analysis configurations, are shown as child nodes. In Object

View, objects are shown as child nodes within their respective categories. For this example,

System View should be selected.

=

Create a New User

Launch the Enterprise Manager, and log in as a user who is part of the default Administrator

group. In the tree view (the left pane), click the plus sign . next to the User Administration node

to expand it, and then select the Users folder. In the properties page (the right pane), click the

New User button to display the options to create a new user. In the Name field, enter Test User

1, and define a password and confirm the password.

() @98l STATISTICA Enterprise Manager
Home View Help

7 SysemView () GoBack V Show Al V Repons 7 Tasksats System View Alphabeticslly
ObjestView | &) G

SelectAll | Desslect &l

Ready

-=x

Hide Al V| Crarasasstes  V Dashbcardz Y Subtypsleon for Ansiysis Config
[} M V Ansiysez ¥ Data Entry Satup nf

Then, click the Commit Changes button i@ located at the top of the application on the Quick

@

Access toolbar to save the changes. A message will be displayed that informs you that the user

doesn’t have permission to login. Click the Yes button to continue.

We will now create a group, give the group permissions, and assign the new user to that group

to allow the user to have permission to log on to the Enterprise Manager. With this method,

any permission changes will only need to be applied to the group instead of the individual

users, making maintenance of users in Statistica Enterprise easier.
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2.

w

Create a New Group

In the User Administration node, select the Groups folder, and in the properties page, click the

New Group button to display the options to create a new group. In the Name field, enter Test

Group 1. In the Group Members frame, select the check box adjacent to Test User 1.

This will add the previously created user to the group. In the Group Permissions frame, select
the check boxes adjacent to Analysis Admin (AADM) and Web User (WUSR). In the tree view,
click the plus sign [ adjacent to the Test Group 1 node to expand it, and select Analysis

modules. In the properties page, click the Select All button to select all of the modules in the

Available analysis module(s) list.

'/@\ = IR STATISTICA Enterprise Managsr -3 x
J Home View Help (7]

V| SystemView | (3 GoBack

Object View || () Go Forward

£ Refresh = Next Step

Layout Navigate

[T System View
7 3@ Database Carneclions
1 % Labeks
72 Statiors d Lingar Monlinear Models
- @3 User Administration Multivariate Explaratary Techniques
B3 Users Industrial Statistics & Six-Sigma
L E-@ Admin Pawer Analysis
S Analysis Modu Wariance Estimation and Precision
D om @ TestUserl Box-Cox Transform
=21 Groups Data Miner
80, Administrators Process Optimization
-8 Engineer Text Miner
82 Everyone Sequence, Association, & Link Analysis
=82 Test Group 1 Multivariate fBatch SPC
Analysis Mo Basic Meural Networks
2 TestUser 1 STATISTICA Extract, Transform, and Load (ETLY
simulation & Risk Analysis

B, Statistician
i8] System Optiors:
) LogViewsr
14| Moritoring and Aletting Se

Select All Remove &l Expand Al Collapse &1l
Next Step

| CAE_NUM_SCAL i

Ready

This will give users of this group permission to log on to both Web and desktop Statistica and

run all of the available analyses and reports.

Click the Commit Changes button i to save the changes.

We have now created the necessary user and group security to run analyses and reports. When

creating the data, analysis, and report configurations in the next steps, we will assign this

group to those objects to allow only users within the group to run them.

Create a System View Node

Now we will create a System View node to hold this example’s data, analyses, and report

configuration. In the tree view, click the plus sign # adjacent to the System View node to

expand it. Right-click on the Statistica Enterprise folder, and from the shortcut menu, select

New Folder. In the Folder name text box in the properties page, enter Test Example 1 as the

new folder’s name.
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|@ @ 9 4 3@ )¢ STATISTICA Enterprse Manager - = x
‘ Home View Help

V| SystemView | (@) GoBack
7| Object View || () G:
& Refresh

Layout |
= [ System iew

T ey
¢ [ Test Example 1
* 2 Other
@ Database Connections
= Labels
12} Stations
=82 User Administration
229 Users
{Ee@ Admin
% Analsis Modules
i omegd TestUserd
223 Groups
-8 Administators
82 Engineer
-8 Everpone
-8 Test Group 1
- ? Analysis Modules
Test User 1
82, Operater
80, Statistician

& [E] Svstem Options

B Log Viewer
1 22| Moritaring and Aletting Serve

Ready

N PN T

Click Commit Changes to save the change. This folder will now be used to house the data,

analyses, and report configurations.

4. Create a New Database Connection

Right-click on the Database Connections node in the tree view, and from the shortcut menu,
select New Database Connection to display the Data Link Properties dialog.

EjjData Link Properties [x]
Provider | Connection | Advanced | & |

Select the data you want to connect to.

OLE DB Provider(s) ]
Micrasaft OLE DB Pravider for Anasis Services 10.0
Micrasaft OLE DB Pravider for Indeing Service
Microsaft OLE DE Frovider for DDBC Diivers

Microsoft OLE DB Provider for SOL Server

Micmsoft OLE DB Simple Provider

MSDataShape

OLE DB Provider for Microsolt Directory Services

Oiacke Provider for OLE DB

5L Native Client

5L Server Native Client 10.0

StatSolt OLE DB Provider for STATISTICA Spreadsheets

ok | ceed | Hen |

For this example, we’ll use the Northwind sample database installed with Microsoft SQL
Server, so select Microsoft OLE DB Provider for SQL Server, and click the Next >> button. The
Data Link Properties dialog - Connection tab will be displayed.

Select a server from the Select or enter a server name drop-down list.

Then, select the log on option button appropriate to your SQL Server Northwind database
installation. Select either the Use Windows NT Integrated security option button, or select the
Use a specific user name and password option button and enter a User name and Password in
the respective fields.

Next, select Northwind from the Select the database on the server drop-down list.
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& Data Link Properties [=]

Provider Connection | Advanced | &1 |

Specify the following to connest to SAL Server data
1. Select or enter & server name:

CDGSRYER j Refresh

2. Enter iformatian ta log an to the server
@ Use Windaws NT Integrated secuity

" Use a specific user name and passward
User name:
Passuord;

I Blark passwordl = Allow saving passivord
3. Select the database on the server:
[Northwind =]
" Atach a database file a5 & database name:
[Wenthind

Using the flename

| _

K| Camcd | Heb |

Click the Test Connection button to attempt a connection to the specified data source. A
prompt will be displayed that acknowledges that the Test connection succeeded. If it didn’t
succeed, check your access permissions to the file and ensure that the settings are correct. For

example, spelling errors and case sensitivity can cause failed connections.

Microsoft Data Link [x]

1) Test connection succeeded.

Click OK in the prompt, and click OK in the Data Link Properties dialog. In the resulting
properties page, enter Test Example Connection 1 in the Name field.

@ @9 % @) STATISTICA Ertemise Manager - o x
‘ Home | View | Hep @
| System View | () Go Back V| ShowAl V| Repons WV Tasksets [ System View Alphabatically Depandent Object Options.

] Object View || ) Ga Forward || (] Hde Al ] Characterisios (| Dashboards | (¥] Subtype loon for Analysis Config

& Refresh = Next V| Anzlyses V' Dat= Enty Setp ¥ Show Empty Analysis Config

Layout Show Options
= System View
= STATISTICA Enterpise
-3 Test Example 1

23 Other
3 Database Connections
(© Test Example Connectiol
% Labels

=l Stafions
83 User Admiristialion Provider=5QLOLEDB, 1 Inteqrated Securty=5SPL;Persist security
-2 Users Info=False;Intial Catalog=Horthwind:Data SoUrce=CDGSRVER.

E-@ Admin Open UDL.

S Analysis Modles
& TestlUserd
23 Groups
@ Administrators
82 Engineer
82 Everyone
1 8 TestGroup 1
E Analysis Modules
Test User 1
82 Operator
@2 Statistician
3 System Dptions
LogViewer
| Monitoring and Alerting Server

Test Connection

Ready

s EntDBconnection

Then, click the Access Permissions button. From the list of Available Users and Groups, select
Test Group1l, and then click the top arrow button [+ to move Test Group 1 to the Access
Permissions list.
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Home | View | Heb C

¥ SystemView | ) Go Back
) Otect View || €3 Go Forward

& Refresh = Next Step -

Layout Navigate

= Spstem View
[=1-20 STATISTICA Enterprise
* L TestExampe 1 [+ 8 administr ators [home  [resd[ear]
3 Other [
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Test Example Connectior
Access Permissions
E Dependert Dbjects
g P 2 Tost ker 1
B2 User Administration
123 Users
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% Analysis Modules
@ TestUserl
123 Groups
-8 Administiators

-8 Enginest Next Step

-8 Everyone

pesay EntPermissions2

Now, click the Commit Changes button.

With the database connection created to the Northwind database, we will now create a data

configuration to extract data from the database.

5. Create a Data Configuration

Right-click on the Test Example 1 folder in the tree view, and from the shortcut menu, select
New Data Configuration. In the properties page, enter Test Example 1 in the Name field. Click
the arrow next to the Connection field, and from the drop-down list, select Test Example
Connection 1.

@.ﬁ R DA STATISTICA Enterprise Manager = x

Home | View | Hebp @

V| SystemView  (3) Go Back
I Object View || &) Go Forward

3 Refrash = Nest Step

Layout

= System View
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Test Example 1
| BV Test Example 1

i 1 Test Example 1
$-2 Other

3 Database Connections

-3 Test Example Connection 1

Access Permissions

ity Dependent Objects

% Labeks

=l Statians Test Example Connection 1 -
B3 User Administration

E1-23 Users

L@ Admin

-5 Analysis Madules
D om@ TestUsert
=L Groups
80 administrators
-8 Enginesr
80 Evepone
-8 Test Group 1 |STATISTICA EnterpriselTest Example 1 Attach..
S Ainalysis Modules
Test User 1
80, Operator
-8, Statistician Locate
3| Spstem Options
E—TI,;; Log Viewsr
| Moritoring and Alerting Server

[

Ready

Click the Next Step button to display the new query options.
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7] New Query 1
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@ TestUser
Groups
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-8 Test Group 1
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Log Viewer
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Access Permissions
Dependent Objscts

Ready

STATISTICA Enterprise Manager - = x

Lz
¥ Show Al 'V Reports V' Tasksets I System View Alphabetically Dependent Object Options. |
I Hide Al 'V Charactenstics ¥| Dashboards  (¥| Subtype lcan for Analysis Config

W/ Analyzes [¥] Data Entry Serp | Show Empty Analysis Config

‘Show Options

Mew Query 1

SOL Wizard Evaliate Sl

Target Name | Target Type | Auto update | Sequence

Nt Siop

Click the SQL Wizard button to display the New Query dialog, which will open in Statistica.

‘iNew Query 1 - STATISTICA Query
! File Edit View Table Join Criteria

D@ BRG]

4

5@ Northind -

=8 dbo

4" lphabtical st of produe
(Categories
Category Sales for 1937
6" Current: Product List
Customer and Suppiers £
CustomerCustomerDemo
CustomerDemagraphics
Customers
Employees
ployeeTerritories

6" Order Subtotals
Orders
o At v s

| [

W Field Sequence | Criteria | Preview Data | SQLStatement | 4 D

For Help, press FL

P

Drag the Orders table from the left pane into the editor viewer (the upper-right pane), and then
select, in the following order, the OrderID, Ship Via, ShipCountry, and Freight fields.

i@ New Query 1 - STATISTICA Query [_[olx]
i File Edit View Table Join Criteria
DwH s Be e ! LNEr
B Horthuind N
58 & |
G Alphabetical st of produc fd"f‘ -
ustome
Categories EmployeelD
" Category Sales for 1997 OrderDate
€4 Current Product List RenuicdDale
" Customer and Suppliers £ ShippedD ate
CustomerCustomer Dema
CustomerDemagraphics e
Customers Shipbddress
Employees g:mgw
ipFlegion
EmployseTeritories ShipResion
G Invoicos ST T—
Order Details
€ Order Detalls Extended
@ Order Subtotals " | Criteria | Preview Data | sQUstatement| 4 b M
Orders Orders OrdelD
€ Orders Qry Orders Ship¥ia
P e e Orders S hipCountry
& Products by Category || Orders Freight
< | » cegecccced endof fieldls) 32333300
For Help, press FI [carnum][scry] )

Select the Preview Data tab in the query properties view (lower-right pane) and click the

Refresh ¥ toolbar button (the red exclamation mark). This will test the query to ensure that

values are being retrieved from the defined query.
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\ew Query 1 - STATISTICA Query M=
i File Edit View Table Join Criteria Help
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& Northwind -]
£-8 dho

69" hiphabetical st of produc

[ Categories
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" Current Product List RequiredD ate
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Order Details
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For Help, press FL

Click the Return Data to Statistica ® toolbar button (green arrow) to submit this query back to

the data configuration.

N @9 4 Ga _ STATISTICA Enterprise Manager _eox
A Home View Help @
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System Options Ot ;I
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Click the OrderID row to highlight it, and then click the Edit button to display options to edit
the OrderID column. Click the Auto Update arrow, and from the drop-down list, select First
update column. This enables you to detect changes in the OrderID column. In addition, the
column is sorted.

'@\ FG) v STATISTICA Enterprise Manager = x
=

Home | Vew e

i commit cut (AL Paste Link System View (24 Refresh n J

) Cancel Copy e Rename  |[ (] Object view
STATISTICA Dakabase
= Next step Paste X Delete Stakus Bar Migration
changes edic vien Tools

(=0 TestExample 1
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-1 New Query 1 "

Target Name: | OrderID

|

Target Type!  |Data

i Auka Update: [First update column =
A7 hcess Permissions

% Dependert Objects Crosstab:  [None
{3 Other

ﬂ

Fitering

-0 Test Example 1 5| =
3 HewData st fiame: [ OrdertD B Henstep

Database Connections .
] _»l_l SO Infmation

Ready AP NUM SCRL i

Click the Next Step button to edit the ShipVia column. Click the Filtering button to display the
filtering options, and select the Enabled check box to allow filtering on the ShipVia column.
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Click the Next Step button to return to ShipVia column editing options, and then click the Next
Step button to edit the ShipCountry column. Click the Filtering button to display the filtering
options, and select the Enabled check box to allow filtering on the ShipCountry column. Click the
Next Step button to return to the ShipCountry column editing options, and then click the Next
Step button to edit the Freight column. Click the Target Type arrow, and from the drop-down
list, select Variable Characteristic. This option will make this column available to perform

packaged SPC analyses (this is the column containing the data to be analyzed).

E a9 £ = STATISTICA Enterprise Manager -
= [ View  Help @
(@ commit cut Paste Link System View (3 Refresh A
O corcel || Bacopy ot Renams e 0
STATISTICA Datebaso
5 Next Step Paste X Delete Status Bar ‘ Migration
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3 NewData 68 Name: | Freight P NextStep
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Target Type:
Auopdatei [ure 7]
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% Dependert Obje =
K1} | “ | >
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Ready

Next, click the Next Step button to display the Access Permissions options for this object. From
the list of Available Users and Groups, select Test Group 1, and then click the top arrow button
[+ to move Test Group 1 to the Access Permissions list. Now this data configuration will be
executable (but not editable) by the users of Test Group 1.

Click the Commit Changes button to commit this new data configuration to Statistica

Enterprise Manager.

6. Create an Analysis Configuration
Now that a data configuration has been defined to extract data from the Northwind database,

an analysis configuration to analyze the data needs to be created.
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In the tree view, right-click on the Test Example 1 folder, and from the shortcut menu, select
New Analysis Configuration to display the Select a Data Configuration dialog. Select the Test
Example 1 object, and click the OK button. If a dialog is displayed with the statement: When
selected, this option will replace the permissions of this Analysis with those of the selected

Data, click OK.
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51 sQL Informati Type: [1GC Analysis |

ip configuration

[] Object iew Go Forward
Status Bar |
Layout Navigate
- Test Example 1 A -
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Click the Next Step button to continue creating the analysis configuration (leaving the default
name the same as the data configuration for expediency only). Click the Next Step button once
again to continue editing the analysis configuration.
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In the properties page for the SPC Characteristics - Freight column, change the Chart Type to
Individuals & Moving Range (as shown in the above illustration).

No other SPC options need to be configured, so select the Run options node in the tree view,

and select the Show SQL Criteria dialog check box in the properties page.
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This option will specify that Statistica prompt for filtering on those columns that have Filter

options in the data configuration (if, when defining the Filter options, they were set to

Required when filtering, this step would not be required as it would always force a filtering

prompt when running — in this example it was not required to force filtering). Click the Commit

Changes button to save this analysis configuration to Statistica Enterprise.

7. Run the Analysis Configuration

Close the Enterprise Manager, and log on to Statistica as the Test User 1 user created in Step 1.

Select the Enterprise tab, and in the Enterprise group, click Run Analysis/Report to display the

Run Analysis or Report dialog (this dialog may be displayed automatically depending on your

configuration). Select the Test Example 1 analysis, and click the OK button; the SQL Criteria

dialog will be displayed.

5L Criteria BE
Query: New Query 1
Sequence #
Colmn
Shipiia -
Operatar Value(s):
[equals =0
Add
Femeve
Femove Al
pen | Seve | Beck | [ Hew | [ Fish Corcel |

Click the Column arrow, and select ShipCountry from the drop-down list. Click the browse

button [] to display the Value of ShipCountry dialog, which contains the list of available
ShipCountry values. Select Brazil and click the OK button.

5L Criteria B
Query: New Query 1
Sequence #
Colmn
[ano =] [shioCouniy =
Operator Value[s]:
[equate JEa|
Add
Remove
Remove Al
Gpen | save | gack || Hew | [ Finsh Cancel |

Click the Finish button to complete the filtering step, extract the data, and perform a packaged

analysis on the Freight column.
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Custom User Interfaces

Note that this simple example illustrates how to enable and run an analysis configuration using

the standard Statistica user interface and output components.

However, one of the major strengths of Statistica Enterprise is the ease of creating custom user
interfaces (for example, for different categories of users depending on their roles in the

organization, expertise, or data access privileges).

You can easily create a customized user interface at any degree of complexity, from highly

simplified ones, for example, one that contains only three options:

3 WebSTATISTICA: Options for Basic Reparts

Run Report #1

=1 Run Report #2

X Exit

to very elaborate user interfaces of virtually unlimited flexibility:
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Please refer to the Statistica Enterprise documentation (Electronic Manual) for more details and
examples.

The Statistica Enterprise Server Option

Statistica Enterprise Server provides all of the functionality described in this example and also

enables offloading tasks to the server and remote access via a browser interface.
' u & Cu é Menus s STATISTICA 64 - B X

Home | Server | Statistic: | Data M | Graphs Enterpris| Help  Options * &
=] 4+
& = Open [ offload ) & Downinad File | %, Open in Brawssr
s | ApUploadFils G Scheduled Tasks
Log
o | Elsavess

4% Batch Jobs
User File Tasks Transfer

Tools

See Appendix A — Statistica Enterprise Server.
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Chapter Three:
User Interface
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General Features
Customized Operation

The Statistica system can be controlled in several ways. The following sections summarize the

features of the main alternative user interfaces of Statistica:

1. Interactive interface

2. Statistica Visual Basic

3. Web browser-based interfaces
4. Microsoft Office Integration

However, note that:

e Many aspects of these user interfaces do not exclude each other; thus, depending on
your specific applications and preferences, you can combine them;

e The customizable Quick Access Toolbar and classic menus can be used to integrate the
alternative user interfaces and, for example, to provide quick access to macro (Visual
Basic) programs or commonly used files; and

e Almost all features of these alternative user interfaces can be customized (leading to a
different appearance and behavior of Statistica); it is generally recommended that you
customize your system in order to take full advantage of Statistica’s potential to meet

your preferences and optimal requirements of the tasks that you need to accomplish.

Alternative Access to the Same Facilities - Custom Styles of Work

Even without any customization, the default settings of Statistica offer alternative user interface
means and solutions to achieve the same results. This “alternative access” principle present in
every aspect of its user interface enables Statistica to support different styles of work. For

example, most of the commonly used tools can be accessed alternatively:

e From the ribbon bar or the classic menus

e Via keyboard shortcuts

e By using the clickable fields on the status bar

e Via the custom Quick Access toolbar (user-defined toolbar with buttons and special
controls, which can include macros and commands)

e From the shortcut menus associated with specific objects (cells, workbook icons, parts

of graphs), which are displayed by right-clicking on the item.

It is suggested that you explore the alternative user interface facilities of Statistica before

becoming attached to one style or another.
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Multiple Analysis Support

As mentioned before, you can have several instances of Statistica open at the same time. Each
of them can run the same or different types of analyses (traditionally called modules), such as
Basic Statistics, Multiple Regression, ANOVA, etc.

Moreover, in one Statistica instance, multiple analyses can be open simultaneously. They can
be of the same or a different kind (for example, five Multiple Regressions and two ANOV As),
and each of them can be performed on the same or a different input data file (multiple input

data files can be opened simultaneously).

Individual analyses - functional units of your work. In order to facilitate taking advantage of
this multitasking functionality, your work with Statistica is organized into functional units
called analyses that are represented with buttons on the analysis bar at the bottom of the
application window (above the status bar, see the following illustration, where Descriptive
Statistics, Cluster Analysis, and Canonical Analysis are running simultaneously). Consecutive
buttons are added as you start new analyses. A variety of options are provided to control

(and/or permanently configure) this aspect of Statistica.
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By default, when you select specific output from a results dialog, the output (a spreadsheet or a
graph) is displayed and the dialog is automatically minimized into its respective analysis
button at the bottom of the screen. Click that button (or press CTRL+R) to display the dialog
again and resume the analysis.

A selection of options pertaining to analysis management are available on the shortcut menu
(accessed by right-clicking on an analysis button on the analysis bar) related to each respective

analysis button (as shown above).
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A useful hint for those with large screens. If you have a large screen, you can turn off the
default minimization of the analysis dialogs and take advantage of the fact that most of these
dialogs are small and, thus, can remain on the workspace without interfering with the viewing
of analysis results. You can adjust this option either for a particular analysis (clear the Auto
Minimize command on the analysis button shortcut menu, shown in the previous image), or
globally for the entire program [select Analyses/Graphs in the tree pane of the Options dialog
(accessible by selecting the Tools tab and clicking Options), and clear the Auto minimize
dialogs when displaying output check box].

When you run multiple analyses and the Statistica workspace becomes cluttered, you can hide
all windows related to specific analyses (or close them altogether via the analysis button
shortcut menu command Close All Analyses). You can also open new Statistica instances, which

offers another simple way to organize and manage your work.

Interactive User Interface

Overview

Main components of the interactive user interface of Statistica. Although the interactive
user interface of Statistica is not the only one available, in most cases it is the easiest and most
commonly used. Many components of this user interface can be seen in the Statistica

application window.

First, similar to most software programs, tabs, menu bars and various toolbars are displayed at
the top of the window. These are customizable and displayed in the most appropriate manner

for your tasks.

At the bottom of the window, the analysis bar (containing minimized analysis/graph dialogs)
and the status bar are displayed. Additionally, shortcut menus are available when you right-

click in appropriate places.

Data files can be displayed in spreadsheets, workbooks, reports, or individual windows.
Results spreadsheets or graphs can be displayed in workbooks, reports, or individual

windows. Note that additional documents (such as Word or Bitmap images) can also be
displayed in spreadsheets, workbooks, or reports. Finally, Statistica Visual Basic code is

displayed in macro windows.

Normally you would not simultaneously see all of these facilities and tools at one time. You
always have the ability to make the user interface of Statistica as simple or complex as your

particular needs and comfort level demand.
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Modules. While Statistica offers a variety of statistical and graphical procedures, each
procedure can be performed in the same instance of Statistica. This means that, for example, it
is possible to calculate residual statistics using options in the Multiple Regression module, then
immediately use that output in the Factor Analysis or another exploratory module without first

starting another instance of Statistica.

The Flow of Interactive Analysis

Startup Panel. When a statistical procedure is selected from the Statistics, Data Mining, or
Graphs tabs, its respective Startup Panel is displayed (as shown below; Basic Statistics was
selected from the Statistics tab - Base group to display the Basic Statistics and Tables Startup

Basic Stalistics and Tables: Adstudy.sta  [EIMES
Huick | K
Desariptive statistics Cancel
[ Options +
test, independent, by groups
West, independent, by varisbles
[ ttest, dependert samples
[El= ttest. single sample
| Z5 Breakdown & one-way ANOVA
= Frequency tables
S Tables and banrers
EEH Multiple respanse tables
[C;ih, Difference tests: r. %, means [ OpenData
2,
| 2 Probiabilty calculator o
e s | @ w

Each Startup Panel contains a list of the types of analyses available in that particular module.
Clicking anywhere outside the panel automatically minimizes it as a button on the analysis bar.
If your system includes a high-resolution screen, you can change this default and keep the

consecutive dialogs (in each analysis sequence) displayed on the workspace.

Analysis specification and output selection (results) dialogs. When the desired analysis is
selected in the Startup Panel, the analysis specification dialog is displayed, in which you select
the variables to be analyzed and other options and features of the task to be performed. Often,
these dialogs contain several tabs that group the options, analyses, and/or results in logical

categories to make it easier to locate specific features.

Descriptive Statistics: Adstudy.sta
] Yaiables | ALL B iSimmant
Huick  Advanced | Namalty | Frob. & Scaterplots | Cateq. plots | Optons | Cancel
Summany: Descriptive stafisics | Compute statistics: Bl Options =
Location, valid N | |~ atiation, mament Percenties, rang
I valdN ¥ Standaid Devistion | | W Minimum & masimum
I Mean I~ Vaiance I Lower & upper quattles
" Sum ™ Sid. e of mean ™ Percentile boundaries
I Medizn I Conl. fmits for means o 000 x| | Bl | S ow
™ Mode lnizrz EE= 4 s
I Geom mean | | [~ Skewness I Rage | Quate (E’F’ =
™ Ham. mean | | [ Std e, Skewness 1ange S Dl
™ Kurtosis .
Select al stat Reset MD deletion
S | e || B ;
= € Casenise
Save seltings as default & Paiise

TIBCO Statistica™ Installation Instructions

105



In some simple analyses (such as Descriptive Statistics, shown in the illustration above), the
analysis specification dialog also serves as an output selection dialog where you can specify the
type and format of the output (for example, specific spreadsheets or graphs). Most analyses,

however, have a separate analysis specification dialog and results dialog.

Spreadsheet facilities for scenario (what-if) analyses and customized appearance.
Statistica provides you with the capability to append supplementary information about

variable measurement types and case states to your spreadsheets.

This metadata can be used to create a more comprehensive description of your data set,
facilitate what-if types of exploratory analyses, and customize the appearance of cases in

graphs.

Case states and brushing. You can assign case states to cases in order to customize the
appearance of points in graphical displays, thus making it very easy to identify influential and

interesting points.

A wide selection of symbols and colors is available to customize the appearance of selected
points. Not only can case states be assigned in the spreadsheet before a graph is created, they
can also be assigned interactively in the graph via the Brushing facilities (accessible by clicking
the Brushing button [ in the Customize Graph group on the Edit tab when a graph is
displayed).

The case states assigned in the graph propagate back to the spreadsheet. The ability to assign
case states in either the spreadsheet or graph further facilitates the exploratory visual analysis
of data.

Measurement types and automatic variable pre-screening. The modeling or measurement
type of a variable can be explicitly defined in order to indicate what analyses and graphs are
appropriate for such a variable. These measurement types will map directly to subsequent
analyses and graphs, identifying appropriate variables in each case (for example, variables of
type categorical will be present within the list of categorical predictors available in a Factorial
ANOVA).

Select the dependent variables and grouping variables

[B-THE - SEAT

o]
2 - DYNAMD
; poioians e

5 - RAINCOAT

6 - BREAKFST [Bundes .

7 TIRES

Selectall | Spread Zoom SelectAll | Spread Zoam
endert vaiables:

Depend Giouping variables:

[ Shaw apprapriate variables only
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In all variable selection dialogs (such as the one shown above), the Show appropriate variables
only option is provided, which enables you to pre-screen or filter variables according to their
Measurement Type (specified in the Variable specification dialog, accessible by double-
clicking on a variable header in a spreadsheet); if that type is Auto, then the Automatic variable
pre-screening and classification options (located in the Analysis/Graph options pane of the
Options dialog, accessible by selecting the Tools tab and clicking Options) determine how
Statistica will automatically determine the Measurement Type.

Auto filtering (cloaking variables and cases). Filtering (accessible by selecting the Data tab
and clicking Auto Filter in the Transformations group) is a quick and easy way to display a
specific portion of the data in your spreadsheet without sorting the data or creating a subset.
When a variable is filtered, only the values that meet the specified criteria are displayed in the
spreadsheet. Cases that do not meet the criteria are hidden from sight but not removed from
the spreadsheet (for example, in the spreadsheet shown below, only the cases for GENDER =

MALE are displayed).
8 Data: Adstudy.sta® (25v by 50c) [- O[]
Advertising Effectiveness Study
1 2 E 4 5
GENDH= ADVERT | MEASURED!  MEASURENZ MEASURE
R. Rafuse MALE _IPEPSI 9 1
T Leiker MALE ~ COKE 5} 7
K. French MALE  PEPSI 7 9
E_Van Landuyt |MALE  PEPSI 7 1
M _Willden MALE  PEPSI 9 9
B_Madden MALE  PEPSI 5} 6
J. Willcoxson MALE COKE 7 3 =
4 - : T T - - L

Although hidden, they are still available for statistical and graphical analyses.

Output. As described in more detail in Chapter 4 — Five Channels for Output From Analyses
and as illustrated in Example 1: Correlations (page 11) and Example 2: ANOVA (page 27), the
consecutive output spreadsheets and graphs are displayed in workbooks by default. These
workbooks can be saved and later reopened, making it easy to return to specific results as

needed.

Additionally, you can send all output to an analysis report (see page 120), which produces an
easily organized (via the report tree), formatted, and printed report of a specific analysis. You
can also choose to send all results, regardless of what analysis it comes from, to a single report.

Lastly, the output can be directed to separate windows.

To specify output options for a single analysis or session, click the button in the
analysis or graph specification dialog and select Output to display the Analysis/Graph Output
Manager dialog.

To access global output options, select the Tools tab. Click Options to display the Options
dialog, and select Output Manager. Or, select the Home tab and click Options in the Tools

group. For more information, see the Electronic Manual.
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Features of Analyses

Statistica provides direct access to all statistical analyses via the Statistics tab:

" | )= STATISTICA 64 -aXx
' Home  Seever | Ststistcs | DataMiing  Graphs  Crterprise  Sorscard  Help optians ~ (i
oy Norparametrics |2 Advanced Models - $58NewalMets | E5QC Charts + [ Pracess Analysis | ] STATISTICA ¥B
= 22 pistribution Fitang 3 Mult/Explaratary = GifTPLS, PCA, ... || i Multivariate (75 DOE (B Batch By Group  ===="
Basic  Multiple ANOVA . = Block Data
Sletiies FEgEsaE 7 More Distribistions || M2iPower analysis  [16] variance Ef predictive 6,651 Sigma - Calculators = Spaps -
Base Advanced|Mulivariate Industrial Statistics Taols

and the Data Mining tab:

'~ - - STATISTICA 64 - = x
—/ Meme  Server  Seatistcs | DataMiing | Graphs  Enterprse  Scorecard  Help options ~ [
AnceRT  fBoosted Trees 3 NewralNetworks | [0 IC Analysis 00 Text Mining 1, Association Rules | %] Rapid Deployment | “{] Workspaces =
[CHAID 2% Random Forests [ Machine Learning || £ - Optimal Binning | 70 Web Crawling | Link Analysis {2 Goodness of Fit £l optimizations ~
Data Miner | | . o e B )
e Irees ' MARSplines M Gam 28 Cluster... Feature Selection
Recipes Trees/Partitioning Learning Clustering/Grouping || Text Mining Rule Extraction Deplayment Taols

and provides direct access to all graphical analysis dialogs via the Graphs tab:

B = STATISTICA &4 - o x
= Home  Server  Statistics  DataMinng | Graphs | Erterpriss  Scorecard  Help Options * 2
I / g J;’j HIHI | laen- i Matri |4 Block Data Graphs + B User-defined +
—I = —I —I —[ I 30 5eq. + £ ¥ Tcons Inpuk Data Graphs = [ Mlt-Graph Layouts =
Histagram Scatterpiot Means Bux Variabilty Line -
I 50wvz » UL Cateqorized = (48 Batch (By Group)
Camman Wore. Tools

These tabs are never disabled, such as they are available whenever any input data document is
open.

The Statistics and Data Mining tabs provide access to all available analysis types within
Statistica. The Graphs tab provides direct access to a variety of commonly used graph types (for
example, scatterplots, histograms, means/error plots, etc.) as well as hierarchical access to all
graph types in Statistica including 2D Graphs, 3D Sequential and XYZ Graphs, Categorized
Graphs, User-defined Graphs, Block Data Graphs, Input Data Graphs, and Multi-Graph
Layouts. Comprehensive discussions of all the various types of statistics and graphs offered by

Statistica are available in the glossary of the Electronic Manual

Using the analysis bar. To take advantage of Statistica’s multitasking functionality (see
Multiple Analysis Support, page 103), Statistica analyses are organized as functional units that
are represented with buttons on the analysis bar at the bottom of the application window
(above the status bar, see the next illustration, where Descriptive Statistics, Cluster Analysis,
and Canonical Analysis are running simultaneously). Consecutive buttons are added as you

start new analyses.
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STATISTICA 64 - Workbook2® - [Canonical Analysis Summary (Adstudy)]
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Minimizing dialogs (and a hint for users with large screens). Depending on your

preferences, you can choose to minimize all analysis dialogs when you select another window

in Statistica or another application. By default the Auto Minimize command is selected;

however, when your screen is large enough to accommodate several windows, it is

recommended that you clear this command.

This keeps the analysis dialogs on screen while the respective output created from these

dialogs is produced, thus enabling you to use the dialogs as “toolbars” from which output can

be selected. See page 104 for information on how to adjust this command.

Continuing analyses/graphs. It is easy to continue an analysis or graph (such as to change
the focus to the current dialog for a particular analysis). Select the Tools tab, click Analysis Bar,

and select Resume from the drop-down menu; or press CTRL+R; or click the analysis/graph

button on the analysis bar. When multiple analyses are running, you can also select the specific

analysis from the Select Analysis/Graph submenu (as shown in the next illustration).

‘.f\, W o&E s STATISTICA 64 - Workbookz* - [Canonical Analysis Summary (Adstudsy)]
&),

me  Server  Edit

Wiew

Insert  Format  Statistics DataMini| Graphs | Tools

Data  Workbook | Enterprise| Scorecarc| Help Options + [

2 x

4 Selection Conditions - 12 Locking = J
2 Marked Cells - 2 Audt Trall
Analysis| Macro Options
Pt Weight Bar - -
Taois = Resume
JE workbook2" - Canonical Analysis SEERATERERD D EEBE s
Workbooke, | f——————  Options , Cluster Analysis
130 Basic Statist % output Manager v | Canonical Analysis
/23] Descripti
Desc. =1 CreateMazo 7967
Right
= Cluster Anak -
EEi e et b0 & Vinimize e
7] Clust B of waria B close 2
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Hiding windows. To further facilitate the organization of windows from various analyses, you
can hide all windows associated with a particular analysis when that analysis is deselected:
select the Tools tab, click Analysis Bar, and from the Options submenu, select Hide on Deselect.
By default, this command is not selected. Note that this command only applies when the
results are sent to individual windows; see the discussion of the Output Manager for more
details on managing output from analyses. In addition, there is a command on the Home tab in
the Windows group to close all document windows: click Close All (or press CTRL+L on your
keyboard), and a command on the Tools tab to close all analyses: click Analysis Bar and select
Close All Analyses from the drop-down menu.

Bringing windows to the top. On the Tools tab click Analysis Bar, and from the Options
submenu select Bring to Top on Select to activate (bring to the top of Statistica) all windows
associated with a particular analysis when that analysis is selected, replacing whatever dialogs

were on top.

This command also facilitates the organization of individual windows from various analyses.
By default, this command is selected. Note that this command only applies when the results are
sent to individual windows; see the discussion of the Output Manager for more details on

managing output from analyses.

Hiding the summary box. By default, a summary box is located at the top of certain results
dialogs (such as Multiple Regression Results) and contains basic summary information about
the analysis. You can hide an individual summary box by clicking the 5 button in the lower-
right corner of the summary box. You can also suppress the display of all summary boxes
globally by selecting the Tools tab, clicking Analysis Bar, and selecting Hide Summary Box from
the Options submenu.

Document Types

Statistica uses seven principal document types:

e  Workbooks

e Spreadsheets (multimedia tables)

e Reports

e Graphs

e Macros (Statistica Visual Basic programs) Statistica Project Files

e Data Miner Recipes Project Files (see page 51)

Using these seven document types, you can manage data of various types, perform data entry
and analyses, generate graphs of the highest quality, develop custom applications of any

degree of complexity, and create custom-formatted reports.

You can quickly access the most recently used documents. Click the Statistica Start menu 14 (in
the lower-left corner of the screen) and select Documents.
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In the General options pane of the Options dialog (accessible by selecting the Tools tab and
clicking Options), you can specify how many recently used documents to display (the default is
16). For more detailed information about each document type, see the overviews for
workbooks, spreadsheets, reports, graphs, and macros; for further information, see the

Electronic Manual.

Tabs related to types of active document windows. Each of the main types of Statistica
document windows (see page 110) manages data in a different way and, thus, offers different
customization and management options. These differences are reflected in the tabs that
accompany each type of window. Menu commands and buttons for each of the main types of

documents are described in detail in the Electronic Manual.

The tabs that are available when workbooks are open depend on the type of document that is
currently selected in the workbook. Therefore, when you are editing a spreadsheet, graph,
report, or macro within a workbook, the tabs relevant for that document type are available.
When you select an “empty node” in the workbook tree pane, by default, the Workbook tab is
displayed.

User-defined toolbars. In addition to the variety of toolbars provided on the Statistica classic
menus (on the ribbon bar, click the " icon in the upper-left corner to display the classic
menus), you can also create user-defined toolbars. These toolbars can include any command
available in Statistica, as well as special controls (such as font name, font size, graph styles,
etc.). The toolbars can be given any name and can be designated to open depending on the
active document type. Also, you can customize all toolbars (including existing toolbars) by

adding commands and special controls.
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To create a toolbar (or edit an existing one) use the options on the Toolbars tab of the
Customize dialog, accessible by selecting Customize from the Tools menu. Customizing a
toolbar is as easy as dragging commands from the dialog to the toolbar, as shown in the

illustration below.

|| Ble Edt Vew Inssrt Fomat Statistics Data Mining Graphs ook Data window Help
DEHE SR $BE<C = o # adotokbok - AddtoReport = AddtaMsiord - 85 | &SI K2 . ‘
arial “[o=]|B 1 u| = - 45| = S |4 83
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Shapes and locations of toolbars can be easily adjusted (for example, all toolbars can be docked
or free floating). All of these options make it possible for you to create unique toolbars that
provide you with a very specialized user interface. The Electronic Manual includes simple-to-
follow, step-by-step instructions on how to make customizations. Specifically, see Create a

New Toolbar in the Electronic Manual for more details.

The Quick Access toolbar located at the top of the ribbon bar can be customized as well; see
Customize Quick Access Toolbar in the Electronic Manual.

User-defined menus. Customizing the classic menus is equally easy and can be performed
using the Menu tab of the Customize dialog (see the Electronic Manual for details).

Statistica Visual Basic and Controlling Statistica from Other
Applications

The industry standard Statistica Visual Basic language (integrated into Statistica) provides an

alternative user interface to the entire functionality of Statistica, and it offers incomparably
more than just a supplementary application programming language that can be used to write

custom extensions.

Statistica Visual Basic takes full advantage of the object model architecture of Statistica and can
be used to access programmatically every aspect and virtually every detail of the functionality
of Statistica.
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Even the most complex analyses and graphs can be recorded into Visual Basic macros and later
be run repeatedly or edited and used as building blocks of other applications. Statistica Visual
Basic adds an arsenal of more than 14,000 new functions to the standard comprehensive syntax
of Visual Basic, thus comprising one of the largest and richest development environments

available. For more information on Statistica Visual Basic, see Chapter 8

Controlling Statistica from other applications. One of the features that makes the Statistica
Visual Basic environment so powerful is the ability to integrate and manipulate various
applications and their environments within a single macro. For example, you can record or
write a Statistica Visual Basic program that computes predictions via the Statistica Time Series
module and execute that program from within an Excel spreadsheet or a Word document. The
exchange of information between different applications is accomplished by exposing those
applications to the Visual Basic programs as Objects. So, for example, you can run statistical
analyses in the Statistica Basic Statistics module from a Visual Basic program in Excel by
declaring inside the program an object of type Statistica. Application.

Once an object has been created, the Visual Basic program then has access to the properties and
methods contained in that object. Properties can be mostly thought of as functions, methods
can be mostly thought of as subroutines that perform certain operations or computations inside
the respective application object. You can call Statistica procedures directly from many other

applications and programming languages (for example, C++, Java, and others).

Web Browser-Based User Interface: Statistica Enterprise

Server

In addition to the two basic types of user interfaces described in the previous sections, the
entire Statistica family of products also optionally offers a browser-based user interface, where
all interactions with the application involving querying databases, data management
operations, data analysis, or data mining, as well as generating reports and collaborative work,
can be performed without having any Statistica application installed on the local computer,
using only a browser. This alternative user interface requires that a Client-Server version of the

respective Statistica application be installed.
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Statistica Enterprise Server is a highly scalable, enterprise-level, fully Web-enabled data
analysis and database gateway application system that is built on distributed processing
technology and fully supports multi-tier Client-Server architecture configurations. Statistica
Enterprise Server exposes the analytic, query, reporting, and graphics functionality of Statistica
through easy-to-use, interactive, standard Web interfaces. Alternatively, it enables users of the
desktop version (“thick client”) to offload computationally intensive analytics and database
operations to the Server. It is offered as a complete, ready-to-install application with an
interactive, Internet browser-based (“point-and-click”) user interface (“thin client”) that makes
it possible for users to interactively create data sets, run analyses, and review output. However,
Statistica Enterprise Server is built using open architecture and includes .NET-compatible
development kit tools (based entirely on industry standard syntax conventions such as VB
Script, C++/C#, HTML, Java, and XML) that enables IT department personnel to customize all
main components of the system or expand it by building on its foundations, for example, by

adding new components and/or company-specific analytic or database facilities.

As mentioned, Statistica Server is provided with an Internet browser-based user interface (in
the form of simple-to-navigate and easy-to-use dialogs) enabling you to specify analyses and

review results.

However, tools are provided to customize these dialogs and easily set up new user interfaces or
to add new functions. For example, a simple dialog with only three buttons can be created in
the browser, and clicking each button will run a series of analyses and generate a detailed
report. Statistica Enterprise Server applications add a new dimension and an endless array of
possibilities to the entire line of Statistica Data Analysis, Data Mining, and Quality Control/Six
Sigma software.

The system is compatible with all major Web server software platforms (for example, UNIX
Apache, and Microsoft IIS), works in both Microsoft .NET and Sun/Java environments, and

does not require any changes to the existing firewall and Internet/Intranet security systems

For more information, please refer to Appendix A — Statistica Enterprise Server.

Microsoft Office inteqgration

If Microsoft Office is installed on the same machine as Statistica, Excel spreadsheets can be

opened directly within Statistica and used as a data source for analyses, and Word documents

can be used as a destination for reports (see pagell5; see also page 123).

Excel as a data source. Statistica can open Excel documents in the Statistica workspace
through the standard Open dialog. When an Excel workbook is selected, a dialog will be
displayed that enables you to import the file into a standard Statistica Spreadsheet or to keep

the document in Excel form, such as as an Excel window within Statistica.
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Once the Excel document is opened, you have access to all the menus and toolbars that Excel
supports. Thus, you can edit and update formulas, change the formatting, copy/paste,

drag/drop — everything that you would normally do if you were within the Excel application.

The main strength in Excel integration is that the Excel documents can be used as a data source
for analyses. Simply have the Excel document window selected when starting an analysis, and
the analysis will source from the Excel document.

When initially running the analysis, Statistica will display a dialog in which you can specify
what range of the Excel document should be used as the data source and if a particular row or
column is to be used as variable names or case names. These settings are assigned to the Excel

document so you will only need to specify them once.

Not only can Statistica use the Excel file as a data source, but auto updating can be specified as
well. If you create an auto-updating graph and then change the Excel file by entering new data

or re-evaluating formulas, the graph will also be updated.

Word as a report destination. You can also open and edit Word documents within the
Statistica workspace. Word documents can be opened using the standard Open dialog, and
when performing statistical analyses or creating graphs, output can being directed to a Word
document. Any output that can be directed to a Statistica Report is capable of being directed to

a Word document.

As with Excel, when the Word document is open, you have access to all the toolbars and menus
that are supported within the Word application. You can perform any formatting and editing

that Word supports within its application.

When sending spreadsheet analytical results to Word, Statistica will take advantage of Word’s
table editing facility and convert the spreadsheet into a table. For multi-page spreadsheets, you

can control where to break the rows and columns.

These spreadsheets will be broken by columns such as will be allowed without exceeding the
page width. All rows for a given set of columns will be rendered before the next set of
spreadsheet columns is rendered in the Word document. This solution enables the presentation
of spreadsheets in Word that are natively editable in Word, display the entire contents of the
spreadsheet, and print and paginate correctly.
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Chapter Four
Six Channels for Output from
Analyses
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Overview

When you perform an analysis, Statistica generates output in the form of multimedia tables

(spreadsheets) and graphs. There are six basic channels to which you can direct all output:

1. Statistica Workbooks (page 118)

2. Stand-alone Windows (page 119)

3. Reports (page 120)

4. Microsoft Word (page 123)

5. The Web (page 124)

6. SharePoint or Statistica Document Management System (SDMS) (page 129)

The first four output channels listed above are controlled by the options in the Output
Manager (accessible by selecting Output Manager from the Start button @) drop-down menu
located in the upper-left corner of the ribbon bar, see page 20 for further details on both the
global Output Manager in the Options dialog and the Analysis/Graph Output Manager
dialog). There are a number of ways to output to the Web, depending on the version of
Statistica you have. SharePoint is accessible from within Statistica, and SDMS is an additional

product available from Statistica.

These means for output can be used in many combinations (for example, a workbook and
report simultaneously) and can be customized in a variety of ways. Also, all output objects
(spreadsheets and graphs) placed in each of the output channels can contain other embedded
and linked objects and documents, so Statistica output can be hierarchically organized in a
variety of ways. Each of the Statistica output channels has its unique advantages, as described
in the following sections. More comprehensive overviews of each of the document types
associated with the respective channels of output are included in Chapter 5 - Statistica

Documents.

The auto save and recovery features. All Statistica documents (such as input spreadsheets,
workbooks, reports, and macros) that accumulate the results of your work (for example, data
entry, editing, or output collection) over an extended period of time support the Auto Save
feature, which is configurable in the General options pane of the Options dialog (accessible by
selecting the Tools tab and clicking Options).

This facility will automatically save the contents of your work periodically (for example, every
10 minutes) and, thus, give you the option to retrieve data that otherwise could be lost in case

of a power outage or a system failure.
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1. Statistica Workbooks

Workbooks are the default way of managing output (for more information). Each output

document (for example, a Statistica Spreadsheet or Graph, as well as a Word or Excel

document) is stored as a tab in the workbook.

Documents can be organized into hierarchies of folders or document nodes (by default, one is
created for each new analysis) using a tree view, in which individual documents, folders, or

entire branches of the tree can be flexibly managed.

3 Stress Workbook. stw - exp.sta
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1 z 3 1
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524 Documents 1[EFERMILIMALE  BEFORE NOT_PAID 141
"B wordDocu || 2|EXPERMTLMALE  BEFORE NOT_PAID 15 3
& Excelwior || 3|EXPERMIL MALE  BEFORE PAID i 7
(£ Basic Statistics | || 4| EXPERMTL MALE  BEFORE PAID 1.41 1
(1 Histograms . | 6|EXPERMTL MALE  AFTER_1 NOT_PAID 12.83 E]
=3 Caneletiors | || B|EXPERMTL MALE  AFTER 1 NOT_PAID 224 15
* [ Conelati || 7|EXPERMTL MALE  AFTER_1 PAID 2.24 15
@ Conelati || 8|EXPERMTL MALE  AFTER_1 FAID 1332 11
@R sTRES: | 9|EXPERMTL MALE  AFTER_2 NOT_PAID 13.74 19
o [E] Patisle || 10| EXPERMTL MALE  AFTER 2 NOT_PAID 13.32 11
[ Partial 0 |99 | EXPERMTL MALE  AFTER_2 PAID 13 9
-3 Multple Reares |95 ExpERMTL MALE  AFTER 2 PAID 13.16 10 o
1 Regression W’ e — | B _,—l
(21 30 Suiface Plat _,
bl "-r* e _>|—I . exp.sta i Report for Exp sta

For example, selections of documents can be extracted (for example, drag-copied or drag-
moved) to a report window or to the application workspace (such as the Statistica application
background where they will be displayed in stand-alone windows). Entire branches can be
placed into other workbooks in a variety of ways in order to build specific folder organization,

etc.

Technically speaking, workbooks are ActiveX document containers (see page 184 for
information on ActiveX technology, see also the Electronic Manual). Workbooks are compatible
with a variety of foreign file formats (for example, Office documents) that can be easily inserted

into workbooks and in-place edited.

User notes and comments in workbooks. Workbooks offer powerful options to efficiently
manage even extremely large amounts of output, and they may be the best output handling
solution for both novices and advanced users. It might appear that one possible drawback is
that user comments (for example, notes) and supplementary information cannot be as
transparently inserted into the “stream” of the workbook output as they can in traditional,
word processor style reports, such as Statistica Reports (see the next section). However, note
that:

o All Statistica documents can easily be annotated, both a) directly, by typing text into
graphs, tables, and reports, and b) indirectly, by entering notes into the Comments box
of the Document Properties dialog (accessed by selecting Properties from the Start

button & drop-down menu located in the upper-left corner of the ribbon bar), and
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o Formatted documents with notes and comments (in the form of text files, Statistica
Report documents, WordPad or word processor documents, etc.) can easily be inserted
anywhere in the hierarchical organization of output in workbooks. Moreover, such
summary notes or comment documents can be made nodes for groups of subordinate

objects to which the note is related to further enhance their organization.

Saving workbooks as Web pages. Workbooks can be saved as *.html (Web) files by selecting
Save As on the Home tab in the File group from the Save menu, and in the Save As dialog,
choosing Web Page (*.htm; *.html) from the Save as type drop-down list. Saving as a Web
page will create an *.html file in the specified directory that can be opened with standard
internet browsers such as Microsoft Internet Explorer. When saving the workbook as a Web
page, Statistica also creates a subdirectory that contains all the images referenced by the Web
page.

o

[€] C:\Documents and 3 etings\sbarks'y U] |47 % | 2 Google

Fie Edt View Favortes Tools Help

¢ Favorites 8 Testl him | | X0 e[ - 0 gm - Pagew Sdeye Tookse @
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B 01 Basic Statistics. Scatterplot of MEASUURE 10 against ME/
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[ Descrip MEASURE10 = 5.0856-0.1842"
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B [ Breakdova
Breakd,
& (2D Histograms. g & Y
Histogram ¢
{5 Histogram ¢ < S o
{5 Histogram 5 |
& (12D Scatterplot
{0 Scatterplot E o o
7 Scatterplot. ¥
& Scatterplot. 73 4 o @
<
g o o

=
3
.

X

The Web page output contains an .html-based tree control that enables you to navigate and

display the various workbook images, similar to the actual workbook.

2. Stand-Alone Windows

Statistica output documents can also be directed to a queue of stand-alone windows; the Queue

Length can be controlled in the Output Manager options pane of the Options dialog (accessible
by selecting the Tools tab and clicking Options).
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The clear disadvantage of this output mode is its total lack of organization and its natural
tendency to clutter the application workspace (some procedures can generate hundreds of
tables or graphs with a click of the button).

One of the advantages of this way of handling output is that you can easily custom arrange
these objects within the Statistica application workspace (for example, to create multiple, easy
to identify “reference documents” to be compared to the new output). However, note that in
order to achieve that effect, you do not need to configure the output ahead of time and generate
a large number of (mostly unwanted) separate windows that can clutter the workspace.
Instead, individual, specific output objects directed to and stored in the other two channels
(workbooks and reports) can easily be dragged out from their respective tree views onto the

application workspace as needed.

3. Reports

When performing an analysis, the ultimate goal is to create meaningful output in order to gain
an understanding of the data. The manner in which the output is produced is important as
well. Statistica offers a variety of methods to produce reports that accommodate the diverse

needs of users.

Statistica Reports

Statistica Reports (for more information, see page 143) offer a more traditional way of handling
output where each object (for example, a Statistica Spreadsheet or Graph, or an Excel
spreadsheet) is displayed sequentially in a word processor style document.

[El GAM Results_str [_[O]x]
-4 Contents
Summary statistics .

Histagram of respc
Fit summary (Adsty
51 Responses vs. pre
{1 Respanses vs. res
51 Predicted values v:
{1 Histogram far resic
551 Normal probaility |
{1 Halt-normal probak
Predicted and resic
Spline information 1

Spline information |

Surmmary statistics

(Adstudy. sta) Mormal Additive

Model [dentity link function
Final Residual | Num. of

deviance df obs

Statistic | 156.6480 30.99435 a0

Spline information 1 Fit summary (Adstudy.sta)
Spline information 1 Morrmal Additive Madel
Spline informeation 1 Identity link function
[E] spiine infarmatian 1 “Variable | Deqr of | GAM | Standard Std Mon-Linear
{1 Spline line and 95% index | freedom coef. eror Score -value
Observationsl stati & Intcpt 0/1.000000 5.092586 1254206 4.060406 -
4 | L,J MEASURED2 14000773 0140432 0113313 1.239333] 02499535 =]

However, the technology behind this simple editor offers you very rich functionality. For
example, like the workbook (see Statistica Workbooks, page 118), the Statistica Report is also an
ActiveX container (for information on ActiveX technology, see page 184 or the Electronic
Manual) where each of its objects (not only Statistica Spreadsheets and Graphs, but also any
other ActiveX-compatible documents, for example, Excel spreadsheets) remains active,

customizable, and in-place editable.
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The obvious advantages of this way of handling output (more traditional than the workbook)
are the ability to insert notes and comments in between the objects as well as its support for the
more traditional way of quick scrolling through and reviewing the output to which some users
may be accustomed (for example, the editor supports variable speed scrolling).

Also, only the report output includes and preserves the record of the supplementary
information, which contains a detailed log of the options specified for the analyses (for
example, selected variables and their labels, long names, etc., depending on the level of

supplementary information specified in the Output Manager, see page 21).

The obvious drawback, however, of these traditional reports is the inherent flat structure
imposed by their word processor style format, although that is what some users or certain

applications may favor.

Reports from Workbooks

When you have a Statistica Workbook containing analyses output, you may decide you want to

transfer it to a report.

Open a Statistica Workbook and select all of the files, such as select the first file, press the SHIFT
key on your keyboard, and select the last file. Then, click Add to Report on the Home tab in the
Output group. All the files in the workbook will be duplicated in a Statistica Report.

RTF (Rich Text Format) Reports

RTF (Rich Text Format) is a Microsoft standard method of encoding formatted text and
graphics for easy transfer between applications. When reports are saved in Rich Text Format
(*.rtf), all file formatting is preserved so that it can be read and interpreted by other RTF-
compatible applications (for example, Word).

The Statistica Report format (.str) adheres to RTF conventions; however, saving reports in the
default Statistica Report format ensures that the reports will be opened in Statistica, giving you

complete access to the report tree.

In order to open a Statistica report in an RTF-compatible application, open the report, select the
Home tab, click the Save arrow, and select Save As from the drop-down menu to display the
Save As dialog. From the Save as type drop-down list, select Rich Text Files (*.rtf), enter a
name in the File name field, and click the Save button. You can then open the file in any RTF-

compatible application.
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Acrobat (PDF) Reports

PDF is the acronym for Portable Document Format; it is the industry-standard format for
storing textual and graphical data. PDF offers a graphically rich appearance and structure that
makes it ideal for presentation purposes. Additionally, PDF documents can be viewed in both
image and textual mode, such as you can either select data as a formatted image or as regular

text.

PDF is platform independent, and most operating systems offer free PDF viewing applications

(for example, Adobe Acrobat on Windows and Ghostscript on Linux).

PDF has been approved as an acceptable document storage format for regulated environments
according to the FDA’s 21 CFR Part 11.

To save a Statistica Report as a PDF file, open the report, select the Home tab, and then select
Save As PDF from the Save menu. The Output Options dialog will be displayed, where you can
choose whether to output spreadsheets as Objects (as they are sized in the report window) or
Full-sized Spreadsheets (on separate pages).

If you always want to output spreadsheets in the same manner, select the Use the current
setting and do not display this dialog again check box. Click the OK button to close the Output
Options dialog and display the Save report as PDF dialog. Use the Save in field to select the
appropriate location in which to save the document, enter a name in the File name field, and
click the Save button. Statistica Reports, Spreadsheets, and Graphs can all be saved in PDF

format.

Note that these are not simplified PDF files (representing compressed bitmaps of the respective
document page images) but full-featured PDF files that support such operations as selective

copying of text information.

HTML Reports

You may want to post a Statistica Report or Workbook on the Internet for others to review.
With Statistica, you can save reports and workbooks in HTML (an acronym for HyperText
Markup Language) format. HTML uses tags to identify elements of the document, such as text

or graphics.

Open a Statistica Report or Workbook, and select Save As from the Save menu (located on the
Home tab in the File group) to display the Save As dialog. From the Save as type drop-down
list, select Web Page (*.html; *.htm) to save the file with an *.htm extension.

Note that graphs in the report or workbook are saved as *.png files in the same folder as the
HTM file. You can save graphs as JPG files, instead. To do this, click Options (on the Home tab
in the Tools group) to display the Options dialog. Select either Reports or Workbooks in the
tree view, according to which document you intend to send to an .htm document, select the
JPEG format option button in the Export HTML images as group box, and click OK.
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4. Microsoft Word

With Statistica, you can also route output directly to Word via the Office Integration features.

When Word is open within Statistica, Word toolbars and menus are also available through
standard Active X Document interfaces technology. In Statistica, you can perform any

formatting and editing that Word supports in its application.

When sending spreadsheet analytical results to Word, Statistica will take advantage of Word’s
table editing facility, and convert the spreadsheet to a table. For multi-page spreadsheets, you
can control where to break the rows and columns. These spreadsheets will be broken by
columns such as will be allowed without exceeding the page width. All rows for a given set of
columns will be rendered before the next set of spreadsheet columns is rendered in the Word
document. This solution enables the presentation of spreadsheets in Word that are natively
editable in Word, displays the entire contents of the spreadsheet, and prints and paginates

correctly.

As with standard Statistica Reports (see page 120), Word documents can store and preserve the

record of supplementary information (for example, selected variables, long names, etc.).

To send output to a Word document, use the options in the Output Manager (accessible by
selecting Output Manager from the Start button / drop-down menu located in the upper-left
corner of the ribbon bar; or by selecting the Home tab, clicking Options in the Tools group, and
selecting Output Manager in the Options dialog tree view). In the Microsoft Word Output
drop-down list, select either Multiple Word documents (one for each analysis/graph),
Common Word document (one shared for all analyses/graphs), or [Select File] to browse to a

preexisting Word document.

Although Word documents do not provide the navigational tree of a Statistica Workbook or
Report, the advantages in sending output to Word documents are many. By sending results to
a Word document, you have all the word processing features of Word available. For example,
you can attach templates to create customized documents, add tables of content and indices,

track changes, etc.

When inserting a large spreadsheet into a Word document, Statistica automatically detects how
many variables can fit on each page and partitions the spreadsheet into several Word tables. If

the spreadsheet uses case names, those names will be the first column in each table.

Additional benefits of sending results to a Word document include increased printing
functionality (for example, printing to files, manual duplex) and the ability to save results as
Web pages.
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5. Output to the Web

Knowledge Portal

Statistica Enterprise Server Reports, or any Statistica Reports (see HTML Reports, page 122),

can be distributed through the Knowledge Portal. The Knowledge Portal enables you to

publish Statistica documents (spreadsheets, graphs, reports, or workbooks) to the Internet.

Users with limited Knowledge Portal permissions can then view those documents. You can

control who can access these documents by setting permissions on the documents and

directories using standard Statistica Enterprise Server repository tools.

To publish content in the Knowledge Portal, first create a directory in the Statistica Enterprise

Server repository in the Portal folder: log on to the Statistica Enterprise Server as a user with

Administrator rights, and from the File menu, select My Directory Operations to display the

My Directory dialog; the content will look similar to the following illustration.
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To create a folder in the Portal directory to contain your reports, select the Portal folder, and

then click the Create button to display the Explorer User Prompt dialog. In the edit field, enter

the new directory name of Sample Portal Folder, and click OK. A dialog will be displayed

confirming that the directory /Portal/Sample Portal Folder was created. Click the Show My

Directory button, and you will be returned to the My Directory dialog. Select the Show Empty

Directories check box, and then click the Refresh button. Expand the Portal directory by

clicking the + next to that folder, and the new Sample Portal Folder will be displayed.
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Note that you can control who can read and write to this folder by selecting the Sample Portal
Folder, clicking the Security button, and using the options to set the user and group
permissions for the folder appropriately.

Publishing Content from Statistica Enterprise Server

Now that the folder has been created, you can add analysis results to it for Portal users to view

using either Statistica Enterprise Server or Statistica.

In Statistica Enterprise Server, start with a typical analysis. From the File menu, select Open
Data Spreadsheet. In the Select Data Source dialog, select the Datasets folder in the left pane,
select the data file Adstudy.sta in the right pane, and click OK.

Select Data Source 2l
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3 rortal [E]204-00.5ta
2wy Directory 2P sta
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=

Open Data Source with: & WebSTATISTICA Spreadshest Editor
" Quick Table Data View

0K " No Display (File Surnmary Only)

Close the resulting Spreadsheet Editor window (we won’t need it in this example), leaving just

the browser window displaying the active data source summary information for Adstudy.sta.

From the Statistics - Basic Statistics and Tables submenu, select Descriptive Statistics to
display the variable selection dialog and the Descriptive Statistics specifications dialog. In the
variable selection dialog, select MEASUREO1 and MEASUREQOQ2 in the Continuous variables

column.
2 webSTATISTICA Server - Microsoft Internet Explorer [_[O[x]
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In the Descriptive Statistics specifications dialog, select All results in the Detail of computed
results reported field.

TIBCO Statistica™ Installation Instructions 125



B2 Descriptive Statistics
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Click OK to display the results for this analysis, consisting of several spreadsheets and graphs.
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Now, to publish this page so that other users can see it from the Knowledge Portal, click the
Publish button in the upper-right portion of the window. The Publish Destination dialog will
be displayed. Here you can select the Sample Portal Folder that you created. You also can
control who can have access to this particular page by selecting the | want to define who can

access this output page check box.
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Click the Next button, and the page will be saved to the selected destination.

Now, when a Knowledge Portal user logs on, they will see the new Sample Portal Folder in

their output browser, from which they can select the newly added Descriptive Statistics page.

Publishing Content from Statistica Desktop Applications

With the Statistica Enterprise Server integration feature of desktop Statistica, you can also
publish Statistica documents (spreadsheets, graphs, reports, and workbooks) to the Knowledge
Portal directly from within the Statistica application.

The first step is to enable Statistica Enterprise Server integration. Select the Home tab, and in
the Tools group click Options to display the Options dialog. Select Server/Web in the tree
view, and in the options pane, select the Enable Statistica Enterprise Server Integration check
box.

Then, specify the URL of the Statistica Enterprise Server and any optional custom configuration
settings that may have been defined by your system administrator when installing Statistica
Enterprise Server. In the following illustration, Statistica Enterprise Server has been installed on
serverx23; the information in your dialog will be different depending on where Statistica

Enterprise Server is installed on your network.
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After you click the OK button in the Options dialog, note that there is a now a Server tab
displayed in Statistica next to the Home tab. The only command on the Server tab that is
available initially is Log In; select that command. If you have enabled integrated log in (and
your Windows account is enabled on the Statistica Enterprise Server), you will be logged in
automatically. Otherwise, you will be prompted for a Statistica Enterprise Server user name

and password. Once you have logged in, the other commands are available on the Server tab.

Now, we will create an analysis and upload the results to the Knowledge Portal. Open the
Adstudy.sta data file: select the Home tab, click the Open arrow, and select Open Examples
from the drop-down menu; in the Open a Statistica Data File dialog, double-click on the
Datasets folder, and then double-click on the Adstudy.sta file to open that spreadsheet for use
in Statistica.
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Next, select the Statistics tab, and in the Base group, click Basic Statistics to display the Basic
Statistics and Tables Startup Panel. Select Descriptive statistics.
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To ensure that all the output from this analysis will be sent to a workbook, click the Options

button on the right side of the dialog, and from the drop-down list, select Output. In the
Analysis/Graph Output Manager, verify that the Workbook option button is selected in the
Place all results (Spreadsheets, Graphs) in group box. Then click OK to return to the
Descriptive Statistics dialog.

Click the Variables button to display the variable selection dialog, select MEASUREQ1 and
MEASUREQ2, and click OK to return to the Descriptive Statistics dialog. On the Quick tab, click
the Summary: Statistics button to send those results to the workbook.

The Descriptive Statistics dialog will be minimized so you can see the results; restore it by
clicking the Descriptive Statistics button on the Analysis Bar in the lower-left of the screen.
Now click the Histograms button to generate histograms for each selected variable. The

analysis dialog is minimized again, and the workbook should look as follows.
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This is the document we want to publish to the Knowledge Portal. On the Server tab in the File
group, click Save As. The Statistica Enterprise Repository dialog will be displayed, containing
a list of folders you can reference in the Statistica Enterprise Server. Open the Portal folder,
select Sample Portal Folder, and click the OK button. This will upload the workbook to that
Knowledge Portal directory.

STATISTICA Enterprise Serves

The fls hias been saved to Repostary

IPartal/Sample Portal Directarywarkbookl  stw

You can review the document from within Statistica by opening a browser window inside of
the Statistica workspace. On the Server tab in the Tools group, select Open in Browser, and a

new browser window will be opened, allowing you to log on to the Statistica Enterprise Server.

From the Statistica Enterprise Server File menu, choose My Directory Operations; in My
Directory, you can navigate to the Sample Portal Directory, and see the Workbook1.stw file that

was uploaded. Select this file and click the View button, and the workbook will be opened
within the browser.
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Web2

SharePoint or Statistica DocumenT Management System

(SDMS)

With Statistica, you can also route output to either Microsoft SharePoint or to the Statistica

Document Management System (SDMS).
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SharePoint

With Statistica SharePoint integration, you can open, check out, check in, and upload new

Statistica files to SharePoint.

To open a document in Statistica that is located in SharePoint, select the Home tab. Click the
Open arrow, and select Open Document. In the Open dialog, in the Look in drop-down list,
select the Web Folder to the SharePoint server location (see page 131), and then navigate to the

document you want to open. You will need to log on to SharePoint.

To save a Statistica document (spreadsheet,

Home tab. Click the Save arrow, and select

workbook, macro, etc.) to SharePoint, select the
Save As. In the Save As dialog, in the Save in drop-

down list, select the Web Folder to the SharePoint server location, and then navigate to the

location in which you want to save the document. You will need to log on to SharePoint.

The SharePoint options Check Out, Check In, and Discard are located on the Home tab in the

SharePoint group.
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These options can also be accessed by clicking the Start button located in the upper-left corner

of the ribbon bar. These options become available after you have opened a document from

SharelPoint.
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Before using these options, you must first create a Web Folder to the SharePoint server location.
To do this, click the Start button in the lower-left corner of the Windows taskbar, and click
Computer. Right-click in any open area in the right pane of the Computer dialog, and from the
shortcut menu, select Add a network location to display the Add Network Location dialog.
Click the Next button.

Double-click Choose a custom network location. In the Internet or network address field, enter
the Web address of your SharePoint location: https://sharepoint..., or click the Browse button to
browse to and select the location. Click Next.

Log on to SharePoint, and click OK. Enter a name for the Web Folder in the Type a name for
this network location field, and click Next. You will see Completing the Add Network Location
Wizard; select the Open this network location when I click Finish check box, and then click
Finish. A Network Location Web Folder has been created in the Network Location section of
Computer with the label you chose.

Statistica Document Management System (SDMS)

Statistica Document Management System (SDMS) is a complete database solution package for
managing documents. SDMS enables you to quickly, efficiently, and securely save documents
of any type to a secure repository database, and then manage them [for example, find them,
access them, search for content, review, organize, edit (with trail logging and versioning),

approve, etc.].
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The intuitive user interface of SDMS makes it easy to perform all document management

operations from any computer on your network or even via the Internet.

In the Statistica Document Management System, everything is documented and traceable. For
example, documents are never deleted. When a document is edited, a new version of that
document is created, properly authenticated, and annotated with electronic signatures.
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Authorized users can be required to explicitly check out the documents from the repository
and check the new versions into the repository with notes and documentation regarding the

nature and purpose of the edits.

SDMS is specifically designed to ensure compliance with FDA 21 CFR Part 11 regulations and
Sarbanes-Oxley legislation, as well as ISO 9000, 9001, 14001 documentation requirements.

Statistica Document Management System seamlessly integrates with all Statistica products,
from desktop and network versions, to enterprise-wide installations such as Statistica
Enterprise Server-based worldwide installations or Statistica Enterprise/QC (for process

analysis and quality control/improvement). SDMS can also be used as a stand-alone system.

SDMS is highly configurable, and its functionality is compatible with other applications, so the
system can be customized to accommodate your specific tasks and can be integrated seamlessly

into existing systems for data and doc
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Chapter Five
Statistica Documents
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Workbooks

Workbooks (introduced briefly on page 118) are the default way of managing output. They

store each output document (for example, a Statistica Spreadsheet or Graph, as well as a Word

or Excel document) as a tab.
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Technically speaking, Statistica Workbooks are optimized ActiveX (see page 184) containers
that can efficiently handle large numbers of documents. The documents can be organized into
hierarchies of folders or document nodes (by default, one is created for each new analysis)
using a tree view, in which individual documents, folders, or entire branches of the tree can be

flexibly managed.

For example, selections of documents can be extracted (for example, drag-copied or drag-
moved) to the report window or to the application workspace (such as the Statistica application
“background” where they are displayed in stand-alone windows). Entire branches can be
placed into other workbooks in a variety of ways in order to build a specific folder

organization, etc.

Each workbook contains two panels: an Explorer-style navigation tree on the left and a
document viewer on the right.

The navigation tree (workbook tree) can be split into various nodes that are used to organize

files in logical groupings (for example, all analysis outputs or all macros created for a project).

Tabs at the bottom of the document viewer (workbook viewer) are used to easily navigate the
children of the currently selected node. You can move the tabs to the top, right, or left of the
workbook viewer by right-clicking on one of the tabs and selecting a different location from the
shortcut menu.

One advantage of the side placement of tabs is that multiple rows (rather than one long row)

are provided (as shown below). This makes it easy to select the desired tab.
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Displaying tabs can also be suppressed to save space. Unlike many Explorer-style navigation
and organization applications that only allow folders to have children, the Statistica Workbook

allows any item in the tree to have children.

For example, you can add a spreadsheet to your workbook, and then add all the graphs
produced using the data in the spreadsheet as children to the spreadsheet. A variety of drag-
and-drop features and Clipboard procedures are available to aid you in organizing the

workbook tree.

The workbook can hold all native Statistica documents including spreadsheets, graphs, reports,
and macros. It can contain other types of ActiveX documents as well, including Excel
spreadsheets, Word documents, and others. If you want to edit these documents, you can do so

using the workbook viewer pane.

To edit a Word document, double-click on the object in the workbook tree. The Word
document opens in the viewer, and the workbook menu bar merges with the Word menu bar
giving you access to all of the editing features you need. Workbooks can also be used to store

all output from a particular analysis.

Navigating the Workbook Tree

The workbook tree displays the organization of files and folders in the workbook, displayed in
an Explorer-style format. Items with plus signs next to them indicate folders or files that have
children associated with them. To expand the tree for a particular folder or file, click the plus
sign next to it. The workbook can support an unlimited number of levels, and individual items
from the tree view or entire branches can be flexibly (interactively) managed (for example,
dragging to copy or move between workbooks or reports, etc., or via the shortcut menu, as

shown below in the second image).
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To select a workbook item for review or editing, simply locate the file in the workbook tree and

click on its associated icon. The document will be displayed in the workbook viewer pane.

You can also navigate through the children of the currently selected node using the navigation
tabs available (by default) at the bottom of the workbook viewer. You can easily move these
navigation tabs to the top, right, or left of the workbook viewer by right-clicking on one of the
tabs and selecting a different location from the shortcut menu or selecting the appropriate
command from the Workbook tab, Tools group, Tab Control menu. Note that tabs at the top
and bottom of the viewer scroll sideways, while multiple rows of tabs are used when tabs are

placed to the left or right of the viewer.

Items in the tree are identified by the icon next to them. The {4 folder icon represents a folder
that can contain a variety of documents and subfolders. The ‘3 folder icon with a red arrow on
it indicates that the script that produced the results in that folder has been attached to the
folder.

This enables Statistica to rerun or resume the analysis (for more details, see Chapter 8 —
Statistica Visual Basic). The [£] spreadsheet, ] report, [} macro, and £# graph icons represent
Statistica Spreadsheet, Report, Macro, and Graph documents, respectively. The [l Data Miner

icon represents a Data Miner workspace.

All non-Statistica documents are represented by their respective document icons. For example,
Word documents are represented by the ¥~ Word icon, and Excel spreadsheet files are
represented by the ¥ Excel spreadsheet icon.

Commands for inserting, extracting, renaming, and removing items from the workbook tree
are available from the workbook tree shortcut menu (accessed by right-clicking anywhere in
the tree).
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These commands are also accessible on the Workbook tab.

The workbook tree can be organized and modified using drag-and-drop features (as well as
Clipboard procedures). Use keys on your keyboard to specify whether an item is to be moved
or copied, and whether an item is to be inserted as a child (such as one level below) or as a

sibling (such as on the same level).

The following table illustrates four drag-and-drop options:

Action ‘ Key Press ’ Cursor‘ Effect ‘

= Move the first selected item one
Move Child (none) level below the second selected
item.

= Move the first selected item
Move Sibling SHIFT directly below and on the same
level as the second selected item.

= Copy the first selected item one
Copy Child CTRL level below the second selected
item.

= Copy the first selected item
Copy Sibling SHIFT + CTRL directly below and on the same
level as the second selected item.

First, select the item(s) that you want to move or copy. Drag the selection to its new location
and drop it. To select a single item, click on the item (for example, spreadsheet, graph, or
report). To select a parent node and all of its children, click on the folder. Note that horizontal
and/or vertical scrolling within the workbook tree can be utilized during a drag-and-drop

operation.

Spreadsheets (Multimedia Tables)

Statistica Spreadsheets are based on Statistica’s proprietary multimedia table technology and
are used to manage both input data and the numeric or text (and, optionally, any other type of)
output. The basic form of the spreadsheet is a simple two-dimensional table that can handle a
practically unlimited number of cases (rows) and variables (columns), and each cell can contain
a virtually unlimited number of characters. Sound, video, graphs, animations, reports with
embedded objects, or any ActiveX compatible documents can also be attached.
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Because Statistica Spreadsheets can also contain macros and any user-defined user interface,

these multimedia tables can be used as a framework for custom applications (for example, with

a list box of options or a series of buttons placed in the upper-left corner), self-running

presentations, animations, simulations, etc.

8 Data: Hurricanes. sta (6v by 39c)
Data from Elsner, Lehmiller, and Kimberlain (1996)
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Data file layout in spreadsheets. Statistica data are organized into cases and variables. If you

are unfamiliar with this notation, you can think of cases as the equivalent of records in a

database management program (or rows of a spreadsheet), and variables as the equivalent of

fields (or columns of a spreadsheet). Each case consists of a set of values of variables, and the

first column in the file can (optionally) contain names of cases.

The spreadsheet window comprises several basic components.
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Title bar. The title bar displays the name of the spreadsheet followed by the spreadsheet
extension (.sta). If the spreadsheet is an input spreadsheet, the title bar also displays the
number of variables by number of cases (for example, 25v by 50c). In the image shown above,
the title bar contains the text Data: Adstudy.sta (25v by 50c).

Info box. You can select the entire spreadsheet by clicking once in the lower-right corner (the
mouse pointer will be the default arrow) of the info box, which is located in the upper-left
corner of the spreadsheet window. To select the info box only (for formatting), click once in the
uppert-left corner of the info box (the mouse pointer will be an outlined plus sign ). Double-
click in the info box to enter or edit the text in the info box (for example, additional details
about the spreadsheet). In the image shown above, the info box contains the text Responses
(Peoria, IL).

Header. The header is located immediately above the variable headers at the top of the
window. Double-click the header to enter or edit text information. To select the header only
(for formatting), click once in the upper-left corner (the mouse pointer will be an outlined plus
sign ). Press CTRL+ENTER or ALT+ENTER to enter a new line (note that you need to extend the
height of the field to see new lines that you are adding). In the image shown above, the header

contains the text Advertising Effectiveness Study.

Case headers. These cells, located at the far left of the window, contain header information for
each case. Double-click on any case header cell to enter or edit text information. To select the
case header only (for formatting), click once on the left side of the case header (the mouse
pointer will be an outlined plus sign &2). To select the case row (for editing), click once on the
middle or right side of the case header (the mouse pointer will be an outlined plus sign with an
arrow ). To select a block of case headers, (without selecting their respective rows), click on

the left side of a case header and drag the mouse pointer to include all desired case headers.

To autofit the case headers, double-click on the far-right side of any case header (the mouse
pointer will be a cross with a double-headed arrow +). In the previous image, the case header
cells contain the first initials and last names of the respondents in the study. Note that case
headers are optional and you can choose not to display them (select the View tab, in the Display
group click Display Options, and toggle off the Case Names command); if they are not
displayed, the case numbers are shown.

TIBCO Statistica™ Installation Instructions 139



Variable headers. These cells, located at the top of each column, contain header information

for each variable. To display details about an individual variable, double-click on the variable
header cell.

To select the variable header only (for formatting) click once in the upper portion of the
variable header (the mouse pointer will be an outlined plus sign ©a). To select the variable
column (for editing) click once in the lower portion of the variable header (the mouse pointer

will be an outlined plus sign with an arrow 53').

To autofit the variable column, double-click on the right side of the variable header (the mouse
pointer will be a cross with a double-headed arrow +). In the previous image, the first two
variable header cells contain the text GENDER and ADVERT. You have the option to change
how the variable header cells display information so that they show the column number
associated with the variable, the variable long name, and/or an abbreviation of the display
types for the variables in the spreadsheet. Each of these options is available on the View tab in
the Display group; click Variable Headers.

Data (and in-cell formatting options). The remainder of the spreadsheet contains data that
pertain to the cases and variables and any optional attached or linked objects (multimedia
objects, macros, custom user interface). Text in cells can be of practically unlimited length (in
most Statistica configurations it is limited to 1,000 characters to protect against inadvertent
pasting of unwanted large amounts of data into one cell). Text in cells can be extensively

formatted including wrapping the text, different fonts, and font attributes.

Input vs. Output Spreadsheets

Statistica offers the ability to open and use many spreadsheets at the same time, allowing you
to work with several different input data files simultaneously. In addition to storing data,
Statistica uses spreadsheets to display the numeric output from its analyses. Because Statistica
makes no distinction in the features supported for an input spreadsheet (from which Statistica
retrieves its data) and an output spreadsheet (where the results of an analysis are displayed), it

is easy to use the results of one analysis as input data for further analyses.

Any spreadsheet opened from a disk file is automatically treated as an input spreadsheet, and
any number of input spreadsheets can be open at a time. To avoid confusion, however, an
output spreadsheet (containing the results of an analysis) is not automatically available as
input data for analysis. It must first be designated as an input spreadsheet before being used
for further analyses. Additionally, input spreadsheets report the number of variables and cases
for that spreadsheet in the title bar. For example, if Exp.sta (88v by 48c) is in the title bar, it is an
input spreadsheet; if Exp.sta is in the title bar, it is not an input spreadsheet.

TIBCO Statistica™ Installation Instructions 140



To designate an output spreadsheet as an input spreadsheet, select the spreadsheet (such as
ensure the spreadsheet has the focus). Then, on the Data tab in the Mode group, select the
Input check box. Now you can begin an analysis, and Statistica will use the data from the
specified input spreadsheet for the analysis. Note that if you switch back to another
spreadsheet that has previously been designated as an input spreadsheet, it can still be used for

analyses as well.

In a workbook, only one spreadsheet can be selected for analyses at a time, even if the
workbook contains several input spreadsheets. This spreadsheet is called the Active Input

spreadsheet, and its icon (in the workbook tree) is framed in red.

By default, when an output spreadsheet is designated as an input spreadsheet, Statistica
automatically selects it as the Active Input spreadsheet. To select another input spreadsheet for
active input, select the Active Input check box on the Workbook tab in the Items group, or
select Use as Active Input from the workbook tree shortcut menu.

P Workbook1 - Adstudy.sta
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It is also possible to leave a stand-alone spreadsheet open but designate it as unavailable for
analysis. To do this, select the spreadsheet, and clear the Input check box on the Data tab in the
Mode group. Now Statistica automatically defaults to the most recently selected input
spreadsheet for analysis, ignoring all spreadsheets that are not designated as input

spreadsheets.

Statistica Spreadsheet OLE DB Provider

In addition to using spreadsheets as data sources for analyses in Statistica, spreadsheets can
also supply data to other database-aware applications by using the Statistica OLE DB Provider
for Statistica Spreadsheets. This OLE DB driver is installed with Statistica, and allows read-
only access to data in Statistica Spreadsheets using the industry-standard Structured Query
Language (SQL). You can access the OLE DB Provider at any point the system allows you to
choose a database connection, using the standard Microsoft Data Link Properties.
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To access this functionality, select the Data tab. In the Manage group, click External Data and

from the drop-down list, select Create Query. In the Database Connection dialog, click the
New button to display the Data Link Properties dialog, where you select Statistica OLE DB
Provider for Statistica Spreadsheets.

Provider | Connection | Advanced| a1l |

Select the data you want to connest to:

OLE DB Providerfs] |
Mictosoft OLE DB Provide for &nslysis Services 10.0
Mictosoft OLE DB Provide fo Indesing Service

Microsoft OLE DB Provider for ODBC Drivers

Mictoscht OLE DB Provider for SOL Server

Mictosoft OLE DB Simple Provider

MSDalaShape

OLE DB Provider for Microsol Directoyy Servicss

Oracle Frovider for OILE DB
QL Native Clisnt
5L Server Naive Clie

atSoft OLE DB Provic

oK Cancel Help

Click the Next button to display the Connection tab.

@l Data Link Properties [<]
Provider  Comnecton | advanced | a1 |
Specily the following to connect ta this data
1. Erter the data saurce andsar location of the data:
Data Source
Locaior

2. Enter information ta og on ta the server:
& Use Windows NT Intagraled secury
€ Use = speciic useq name and password
Usermame: [
Passyord [
[T | Blerk pessword| [7 Allow saying passiord

3)Erter the el catalog to ise:

[ I
Test Connection
Cancel Help

The Data Source field specifies the directory path where the spreadsheet is located. When

creating the query, you can choose individual spreadsheet files within that directory. The

following example uses Statistica Query, and has defined a connection to the Spreadsheet OLE

DB, specifying the path of the Statistica Examples folder. Each spreadsheet within the folder

shows up as a potential table.

‘i Query 1 - STATISTICA Query
i File Edt View Table Join Criteria Help

DEE 28 @ew|  LfEEr

[- O[]

B3 Examples ﬂ
10ltems

F0PredictorsOField
3

abar linkage
6zinputs

Accident

Accidentz

Accuracy

4 Field Sequence | Criteria | Sort | Preview Data [ 5.[4 b M

y | s

For Help, press FL

EE e

These spreadsheets can be referenced in FROM clauses, specific variable names selected as
tields in SELECT clauses, and cases defined with WHERE clauses. Joins between multiple

spreadsheets are supported as well, using standard JOIN clauses.

TIBCO Statistica™ Installation Instructions

142



'# Query 1 - STATISTICA Query [_[O[x]
: File Edit View Table loin Criteria Help
D@ s R eN R

=@ Examples -

M ]
MEASUREDZ
EASUREDD
WEASIREQL

I0Predictorsofvield
33

4bar likage
aznputs

Actident

Accident2
Accuracy

Activities

M Criteria | Sort | Preview Data” SQL Statement | 4 b M
[BELECT Adstudy "GENDER". Adstudy "MEASURED] ™ =]
(Adstudy."MEASURE 4", Adstudy." MEASLIRE G FROM "Adstudy

(acdstudy
= -
< | »

2
For Help, press F1 e

Using the StatSoft OLE DB Provider for Statistica Spreadsheets enables you to provide
Statistica Spreadsheet data to any application (including Statistica itself) that can use the
industry-standard OLE DB interface for querying data.

Reports

Reports (briefly introduced on page 119) in Statistica offer a more traditional way of handling
output (compared to workbooks) as each object (for example, a Statistica Spreadsheet or Graph,

or an Excel spreadsheet) is displayed sequentially in a word processor style document.
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Frequency table: GAC
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~[E] Summary Statistics; DY
Regression Summary |
~[E] Analysis of Variance: [
Redundancy of Indep
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{1 Nbserved Yaluss vs. §
B Residuals vs. Deleted
~ Half-nomnal Frobab. P
1 Detrended Normal Pre Documents
-[E] Standard Residual 1T R .
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4 hurricane is 3 type of tropical cyclone, the general term for all circulating weather systems
aver tropical waters (ocounterclockwise in the Northern Hemisphere). Tropical cyclones are
classified as follows:

+ Tropical Depression: 4n organized system of douds and thunderstorms with a

defined circulation and magimum sustained winds of 38 mph (23 knots) or less,

il Bl 0

However, the technology behind this simple report offers you rich functionality. For example,
like the workbook, each Statistica Report is also an ActiveX (see page 184) container where each
of its objects (not only Statistica Spreadsheets and Graphs, but also any other ActiveX-
compatible documents, for example, Word documents) is active, customizable, and in-place
editable. Reports are stored in the STR file format, which is a Statistica extension of the
Microsoft RTF (Rich Text Format, *.rtf) format. STR files share the RTF formatting information
and additionally they include the tree view information (which cannot be stored in the
standard RTF files). Report files are by default saved with the file name extension *.str, but they
can also be saved as standard RTF files (in which case the tree information will not be

preserved).
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The obvious advantages of this way of handling output (more traditional than the workbook)
are the ability to insert notes and comments “in between” the objects as well as its support for
the more traditional way of quickly scrolling through and reviewing the output to which some

users may be accustomed.

Also, only the report output includes and preserves a record of the supplementary information,
which contains a detailed log of the options specified for the analyses (for example, selected
variables and their labels, long names, etc., depending on the level of supplementary

information specified in the Output Manager, see page 21).

The obvious drawback, however, of these traditional reports is the inherent flat structure
imposed by their word processor style format, though that is what some users of certain

applications may favor.

Navigating the Report Tree

The report tree displays the organization of files in the report. The files are displayed in an
Explorer-style format; however, unlike workbooks that can support any number of levels, the

report supports only one level of files.

You can embed any type of Statistica document in a report, including spreadsheets, graphs,
and analyses. In addition to Statistica document types, you can embed other types of
ActiveX/OLE objects in a report, including Excel spreadsheets, Word documents, bitmap

images, and others.

To edit one of these types of embedded documents, double-click on the document. The file
opens in the viewer, and the report toolbar merges with the toolbar from the embedded file’s

native application, giving you access to all of the editing features you need.

Items in the tree are identified by the icon next to them. The ] spreadsheet, 5] macro, and £
graph icons represent Statistica Spreadsheet, Macro, and Graph documents, respectively. The
s Data Miner icon represents a Data Miner workspace. All non-Statistica documents are
represented by their document icons. For example, Word documents are represented by the §#-

Word icon, and Excel spreadsheet files are represented by the $ Excel spreadsheet icon.

The report tree can be organized and modified using drag-and-drop features as well as
Clipboard procedures.
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Commands for inserting, extracting, renaming, and removing items from the report tree are
available from the report tree shortcut menu (accessed by right-clicking anywhere in the tree,

as shown above).

Graphs

Graphs represent another distinctive type of Statistica documents, and they offer rich
functionality both in terms of the variety of ways in which graphs can be created in Statistica

and in the selection of graph customization tools.

Similar to the other Statistica documents, graphs are ActiveX containers (see page 184), which
means that they can contain a variety of compatible documents (for example, Visio drawings,
Adobe illustrations, Excel spreadsheets, etc.). Statistica Graphs are also ActiveX objects and,

therefore, can be linked to or embedded into other compatible documents (for example, Word

documents) where they can be in-place edited by simply double-clicking on them.

Macros (Statistica Visual Basic Programs)
The industry standard Statistica Visual Basic (SVB) language (integrated into Statistica) offers

another (alternative) user interface to the functionality of Statistica, and it offers incomparably
more than just a “supplementary application programming language” that can be used to write

custom extensions.

Note that Statistica Visual Basic is not Microsoft Visual Basic 6.0. Statistica owns and maintains
the code for Statistica Visual Basic. SVB is compatible with Microsoft’s VB.NET, Microsoft’s
Visual Basic for Applications (VBA), and also with Microsoft’s Visual Basic 6.0 (VB6). SVB
scripting language is unique in terms of its flexibility and compatibility, and it is also very

powerful.

It provides access to Visual Basic for Applications (used for scripting Microsoft Office
products) and access to the NET Framework within the same file (see Chapter 10 —
Programming STATISITCA from .NET). Other APIs can also be accessed and leverage the
flexibility of SVB such as, for example, Yahoo's Stock Quote API or Google Analytics API. SVB

offers a powerful 64-bit solution for system integration, expansion, and custom development.
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Statistica Visual Basic takes full advantage of the object model architecture of Statistica and is
used to access programmatically every aspect and virtually every detail of the functionality of
Statistica. Even the most complex analyses and graphs can be recorded into Visual Basic
macros and later be run repeatedly or edited and used as building blocks of other applications.
Statistica Visual Basic adds an arsenal of more than 14,000 new functions to the standard
comprehensive syntax of Visual Basic, thus comprising one of the largest and richest

development environments available.
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Din YearValue is Double

Din InterestEarned is Double

VearValue = 1 ~ PeriodsPerfear

‘L= B(1 + rt)

Return = Principal * (1 + (Rate x YearValue))

‘because the interest is simple. then the interest will remain conste
5 InterestEarned = (Return - Principal)

For i = 1 To PeriodCount
If i = 1 Then
‘alrsady calculated the first return
s.Valus(1,1) = Return
‘write to report

TextString = TextString & "Total after rollover 1 " & Forms
Else
"A = P(1 + rt)
=.Valus(i, 1) = (Return + (IntersstEarned * (i - 1))}
‘write to report
TextString & "Total after rollover * & 1 &

Statistica Macros can be saved in several formats, depending on how you intend to use them.

You can also copy them to the Clipboard and paste them into other programs or documents.

Statistica Visual Basic is discussed in more detail in Chapter 8.

Statistica Projects

When performing statistical analyses and working with Statistica documents, you will often

have many different windows open, and even different analyses in different stages of progress.
Statistica provides a means for saving your workspace, including any analyses in progress. You
can close Statistica at any point during an analysis, and when you later re-open the project, the

previously opened files and in-process analyses will be restored.

To save a Statistica Project, select the Home tab, click the Save arrow in the Project group, and
select Save Project As to display the Save Statistica Project dialog.
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In this dialog, specify the path and file name of the Statistica Project file (a project’s extension is
.spf). You can also specify what items to include in the project. All Statistica document types
can be selected (Spreadsheets, Graphs, Workbooks, Macros, Reports, Data Miner projects, In-
Place Database projects, Analyses, and Analysis results). For those Statistica documents that
are already stored on disk, you have the option to either Link to the existing document file, or
to store a copy of the document within the Statistica Project file (Embed the document in the
project).

In addition to Statistica documents, project files will also save all in-progress analyses. The
project file will store the recorded scripts that are automatically created when every analysis is
run. When the project is re-opened, the scripts for the analyses are re-run against the original
data and the analyses dialogs are made visible again in exactly the state they were when the

project file was saved.

Project files are a convenient way to send in-progress analysis steps and results back and forth
between users if you elect to embed the saved documents in the project file. One user can run
analyses to a certain point, and then save the project file and pass it to another user, who can

open the project file and continue exactly where the first user stopped the analyses.

Unless you configure it otherwise, Statistica will automatically display a prompt asking if you
want to save a project file when quitting the program, and will automatically re-open the last-
saved project file when starting. Thus, Statistica makes it easy to quit for the day and start the

next session right where you left off.

Note that a project is a state of an instance of Statistica. Thus, projects are not like other
documents in that you cannot open more than one project in a single instance of Statistica. A

different (second) project can be opened in a second instance of Statistica.
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Chapter Six
Graphs
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Overview

The most common application of graphs is to efficiently present and communicate information

(typically, numerical data). However, graphical techniques also provide powerful analytical

tools for the exploration of data and verification of hypotheses.

A broad selection of graphics options. Statistica includes a comprehensive selection of
graphical methods for both data analysis and the presentation of results. All graphs in Statistica
include a broad selection of built-in, interactive analytic techniques and extensive

customization tools that enable you to interactively control virtually all aspects of the display.

Also, flexible graphics management facilities are available that are used to integrate various
graphical displays and to build dynamic links between applications (for example, using OLE-
Object Linking and Embedding).

Comprehensive support for Visual Basic and other languages. Statistica graphical options
can also be accessed programmatically (using built-in Statistica Visual Basic or other
compatible languages), which creates practically unlimited possibilities for producing highly

customized graphical displays.

These custom graphs can later be permanently added to Statistica’s user interface (for example,

assigned to buttons on toolbars or added to the menus).

General categories of graphs. The Statistica system offers a variety of methods in which

graphs can be requested or defined.

They complement each other, providing a high level of integration between numbers (such as
raw data, intermediate results, or final results) and graphical displays. For example, specialized
graphs can be requested as part of the automatic output from statistical procedures, but they
can also be requested via integrated tools to visualize virtually any combination of numbers

(and/or labels) that are displayed or generated by Statistica.

Customization of Graphs

Interactive graph customization. The customization options in Statistica graphics include

hundreds of features and tools that can be used to adjust every detail of the display and
associated data processing. However, these options are arranged in a hierarchical manner, so
those used most often are accessible directly via shortcuts by double-clicking or right-clicking

on the respective element of the graph.

Permanent settings and automation options. The initial (default) settings of all of these
features can be easily adjusted so that even the default appearance and behavior of Statistica
graphs will match your specific needs and/or will require very little intervention on your part.

Following are some of the ways to make these adjustments:
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1. Options dialog. Perhaps the most straightforward way to adjust the default appearance of
graphs is by modifying the graph options in the Options dialog (select the Tools tab and click
Options). Most commonly used settings can be easily adjusted there (select Display or Settings,
located under Graphs), and the results will be reflected in the default styles (see number 2
below) that will be used by the system and as such, they will be automatically saved in the
Statistica configuration file (for example, different settings can be used for different projects).

2. Graph style system. All of the numerous features that affect the appearance of the graph
(from as elementary as the color of the font in the footnote to as general as the global features of
the graph document) can be saved as individual “styles.” These styles can be given custom
names and later be reapplied using simple shortcuts (such as pressing a specific key
combination or clicking a button on a custom toolbar). An intelligent system internally
manages these thousands of styles and their combinations in Statistica and helps you achieve
your customization objectives with a minimum amount of effort. All user-defined or modified
styles will be saved automatically in the Statistica configuration file (for example, different sets

or systems of styles can be used for different projects).

3. User-defined graphs. New types of graphs can be defined in a variety of ways and can be
added to the menus, dialogs, or toolbars. If a custom graph that you intend to use repeatedly is
not built from scratch but is based on one of the Graphs menu graphs and is produced by some
combination of the existing graph customization options, then adding it to the Graphs menu as
a new type of graph is as simple as clicking the Add As User-defined Graph to Menu button on
the Options 2 tab of the graph specification dialog. All user-defined graph specifications will be
saved automatically in the Statistica configuration file (for example, different sets of custom

graphs can be used for different projects).

4. Statistica Visual Basic. Finally, note that there are no limits to how “deeply customized”
your Statistica custom graphs can be, because Statistica Visual Basic (with all its powerful
custom drawing tools as well as the Statistica-based library of graphics procedures) can be used
to produce virtually any graphics or multimedia output supported by the contemporary
computer hardware. Those custom developed displays or multimedia output can be assigned
to Statistica toolbars, menus, or dialogs and become a permanent part of “your” Statistica

application.

The default settings of most graphs offered in Statistica follow the established conventions that
are either explicitly described in the literature on statistical and technical graphing, or they
represent standards that are commonly accepted by major scientific journals (for example,
SCIENCE). However, practically all default settings of Statistica can be customized to meet
specific requirements of unusual applications (see page 149). Statistica’s graphics facilities were
designed to play the role of flexible tools, capable of producing effects that go far beyond
established patterns and templates.
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In addition to a comprehensive selection of standard statistical and technical graphs, Statistica
includes numerous unique types of graphs and graph customization facilities. The Graph
Options dialog, accessible by double-clicking in the background of a graph, or selecting the
Tools tab and clicking Graph in the Options group, contains options that address all of the
relevant customizable features for a particular graph. The options are grouped in clusters
containing logically related items, and are an all-inclusive “superset” of graph shortcut options

accessed by double-clicking specific graph features.

Graph Options
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Located at the bottom of graphs, you'll find the interactive graphics controls (see the next
illustrations), which enable you to adjust the transparency of the plot areas and markers, and to
scroll and pan in order to interactively scale the graph. More controls are located in 3D graphs

to enable interactive rotation. Click the wrench icon adjacent to the sliders to display the Graph
Options dialog.
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While Statistica statisticians designed most of the graph customization options, it is important
to say that Statistica users have played a significant role in their creation. In fact, the selection of
graphics options included in Statistica is the result of input from thousands of users who
provided their comments in response to Statistica’s inquiries. Many unique facilities of
Statistica Graphs were introduced in response to users’ ideas and requests. We at Statistica are

very grateful for the input from our users.

As mentioned previously (and discussed in detail on page 156), there are various methods to
specify Statistica Graphs. You could say that these methods represent different types of

interfaces between numbers and graphs.

For example, the numbers represented in a pie chart can simply depict values of a spreadsheet
column (for example, variable Sales) in the consecutive cases of the spreadsheet (for example,
cases labeled: Year 2008, Year 2009, Year 2010, ..., etc.).
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The numbers in a similar pie chart, however, can represent results of calculations. For example,

the slices of the pie can represent relative frequencies of observations that belong to certain

categories calculated by one of the histogram or frequency categorization procedures (for

example, numbers of years when the Sales were below $10 million, between $10 and $20

million, and above $20 million).
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Aocident 2v*12¢

(140,150 @0.40]

(120,130

(@0.100] (a0.50]

70,80
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Regardless of the method that was used to create a graph (such as regardless of where the

numbers represented in the graph were obtained or how they were calculated), all Statistica

Graph customization and multigraphics management facilities can be used to change the

appearance of the graph or integrate it with other graphs or documents.
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Also, all integrated analytic facilities that are accessible from within graphs in Statistica (such as

function fitting, smoothing, rotation, brushing, analytical zooming, etc.) are available and can

be applied to the graph regardless of the source of the numbers in the graph or the method that

was used to create it.

The graph editing facilities offered in Statistica enable you to create not only highly customized

scientific and technical publication-ready displays:
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and precise drawings:
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but also presentation-quality diagrams, posters, business charts, and other displays:

STATISTICA - Histogram (Adstudy.sta 25v*50c) [_[2]=]
JJ Ele Edit Wiew Insert Format Statistics DataMning Graphs Iools Data Window Help

HD BSH SR L BRE | o o 8% sddowakbek AddtoRepont | & k2 “lemaIGvaph[mod\hed] Mo a ahEl # @a
% GRENHDOY.stg

A quantitative model of the "GREENHOUSE EFFEC

MONTHLY READINGS
(JANVARY 1990 - MARCH 1392)

seconds by dragging four OLE objects from the Explorer
and then inserting (and linking) a STATISTICA graph.

o =0
a o .
[T S R p— B p—
: B 4
K-Dal_________________ — —_—

[7]2D Histograms |

Ready [C4PS [NUM [REC

that are designed to communicate information in an effective and attractive manner.

Graphs that are saved into files or that in any other way have been temporarily detached from

the Statistica application (for example, copied to the Clipboard or linked to a document in

another application) are complete “objects” (technically speaking, ActiveX objects, see page

184) that contain not only all customization features and other embedded objects, but also all

data that are necessary to continue editing all aspects of the display or the analysis of its

contents (fitting, smoothing, etc.).
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Because Statistica Graphs are ActiveX objects, they can easily be linked to or embedded in other
compatible documents (for example, Excel or Word documents), where they can be in-place
edited by double-clicking on them. Statistica Graphs are also ActiveX containers and, therefore,
can contain a wide variety of embedded or linked documents such as Visio drawings, Adobe
illustrations, Excel spreadsheets, or Word documents. Moreover, Statistica supports hierarchies
of embedded objects up to four levels, which means that it can manage “documents containing

documents, containing documents, which contain documents.”

General Cateqgories of Graphs

In addition to the specialized statistical graphs that are available from the output dialogs in all

statistical procedures (see page 163), there are two general categories or classes of graphs both
accessible from the Graphs tab, shortcut menus, and the Statistica Start button 4 menu:

e Input data graphs (Graphs of Input Data, see page 157) and Graphs menu graphs, (see
page 160) and
e Graphs of Block Data (see page 158).

The most important difference between these two general categories lies in the data that the

graph types utilize for generating plots.

Input data graphs. Graphs of Input Data and their expanded version on the Graphs tab
produce statistical summaries or other representations of the raw data in the current input data

spreadsheet (typically for all the variables, or for subsets if case selection conditions are used).

If graphs of this general category are produced using a shortcut menu from within a
spreadsheet of results that does not contain the actual data (for example, a correlation matrix),
Statistica will still reach to the respective input (raw) data to produce the graph (for example, a
scatterplot of the variables identified by the selected cell in the correlation matrix from which

the shortcut menu was opened).

Graphs of Block Data. Graphs of Block Data, however, are entirely independent of the
concept of input data or data file. They provide a general tool to visualize numeric values in the
currently selected block of any spreadsheet (which can contain values from custom defined

subsets of numerical output or arbitrarily selected subsets of raw data).

Common features of the two categories of graphs. These two general categories of graphs
offer the same customization options and the same selection of types of graphs. For example,
you can create the same highly specialized categorized ternary graph from the input (raw) data

set and from a custom defined block of values representing results of a particular test.

These two general categories of graphs will be briefly discussed in the next two sections,
followed by a section on the Graphs tab, which contains an exhaustive selection of all graphs
from the first category (input data graphs, often referred to as Graphs menu graphs), as well as
access to Graphs of Block Data and other options.
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Graphs of Input Data

The Graphs of Input Data command is available from the shortcut menu of all spreadsheets,
and it offers quick and simplified access to the most commonly used types of graphs based on
the current input data set.
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Note that all these graphs are also available on the Graphs tab, from the Statistica Start menu
on the status bar, or by clicking the Graphs Gallery & button on any graph specification dialog.
Graphs of Input Data do not offer as many options as the corresponding Graphs menu graphs;

however, they are quicker to select because unlike Graphs menu graphs:

e Graphs of Input Data can be called directly from the spreadsheet shortcut menus,

¢ Graphs of Input Data do not require you to select variables (the variable selection is
determined by the current cursor position within a spreadsheet), and

e Graphs of Input Data do not require you to select options from any intermediate

dialogs (default formats of the respective graphs are produced).

Graphs of Input Data process data directly from the current input data file, and they take their

cues as to which variables to use from the current cursor position (in any type of spreadsheet).

For example, if you right-click a single correlation in a results spreadsheet and create a
Scatterplot by... graph, Statistica generates a 2D scatterplot using the original raw values of the
two variables represented by that correlation (see the Introductory Example on page 11 for a
more detailed example).

Although the most convenient way to select Graphs of Input Data is via the spreadsheet
shortcut menu, you can also select them from the Graphs tab or the Statistica Start menu H.
Either method will display a submenu from which you can choose one of the statistical graphs
applicable to the current variable (such as to the variable indicated by the current cursor
position in the spreadsheet).

If the spreadsheet has a matrix format or a format where a cursor position indicates not one but
two variables (as in the illustration showing a correlation matrix, below), then predefined

bivariate graphs for the specified pair of variables will be directly available from the Graphs of
Input Data submenus.
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Otherwise, such as when the current cursor position indicates only one variable as in a table of
descriptive statistics (as shown in the next illustration), and if you select any of the bivariate
graphs in the menu, Statistica will prompt you to select the second variable. For example, if you
select Scatterplot by, the Select second variable dialog will be displayed, where you specify by
which variable Measure05 is going to be plotted.
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If more than one variable is indicated by a highlighted section (such as when a block is

selected), then the Graphs of Input Data menu will apply to the first selected variable.

When generating Graphs of Input Data, Statistica takes into account the current case selection
and weighting conditions for the variables that are being plotted. Note, however, that the case
selection or weighting conditions need to be specified for the current spreadsheet (such as via
the Tools tab Selection Conditions - Edit options and the Tools tab Weight options) and not just
“locally” for an analysis (such as selected from the respective analysis/graph specification
dialogs using the i and [Ex] buttons). The latter conditions will be ignored by the Graphs of

Input Data.

Graphs of Block Data

Unlike Graphs of Input Data, Graphs of Block Data use the currently selected (continuous)
block of data in the active spreadsheet to specify input data for the graph.
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Note that these graphs are entirely independent from the concept of “input data.” They process
values (numbers) from whatever is currently selected in the block and ignore the “meaning” of
those numbers (for example, the numbers can be raw data or values of correlation coefficients).
These graphs offer an effective means of visualizing, exploring, and efficiently summarizing
numeric output from analyses displayed in results spreadsheets (for example, histograms of
Monte Carlo output scores in the SEPATH module, or a box plot of aggregated means from a

multivariate multiple classification table in the ANOVA module).

Although the most convenient way to select Graphs of Block Data is via the shortcut menu
associated with the block selected in a spreadsheet, Graphs of Block Data are also available
from the Graphs tab or the Statistica Start menu . When creating Graphs of Block Data, you
can select from default graphs (for example, Histogram: Block Columns or Line Plot: Block
Rows), or you can create your own custom graphs for either the selected cells in the rows or
columns, or of all cells in the selected rows or columns (such as going beyond the values that

are selected in the block).

Default graphs. Using the default graphs (the first six commands on the Graphs of Block Data

submenu, shown in the illustration above), you can create specified graphs with a single click.

Custom graphs. Select any of the four Custom Graph commands to display the Select Graph
dialog, which provides a variety of options for creating customized graph.
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5 Mo

I™ &ddtoGraph
menuList

153D Sequential Graphs
1€, 30 XYZ Graphs

B Mairix Graphs

$8 Icon Graphs

Select Graph Type

5 Seatterplots w/Box Plats |

Customizing graphs. As with most features of Statistica, Graphs of Block Data are fully
customizable. Select Customize List from the Block Data Graphs menu to display the Customize
Graph Menu dialog, which provides options to remove, rename, or edit the currently listed
graphs as well as to add new (user-defined) graphs to the Graphs of Block Data menu.
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For example, if you want to include a normal fit on the histograms created using Histogram:
Block Columns, select Histogram: Block Columns in the Customize Graph Menu dialog, click
the Edit button, and switch the Graph SubType to Normal Fit. All subsequently created
Histogram: Block Columns plots will include a normal fit to the data.

Graphs Menu Graphs

The Graphs tab provides a complete selection of all statistical graphs available in Statistica.
These options are available from not only the Graphs tab, but also the Statistica Start menu H,
and offer hundreds of types of graphical representations and analytic summaries of data.
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Note that, unlike Graphs of Block Data (which are also included on this tab in order to offer a
full complement of all graphical options accessible from a single control), all other graph types
from the Graphs tab are not limited to the values in the current output spreadsheet. Instead,
they process data directly from the current input spreadsheet, in the same way the (previously
discussed) Graphs of Input Data do.

They represent either standard methods to graphically summarize raw data (for example,
various scatterplots, histograms, or plots of central tendencies such as medians) or standard
graphical analytic techniques (for example, categorized normal probability plots, detrended
probability plots, or plots of confidence intervals of regression lines). When generating these
graphs, Statistica takes into account the current case selection and weighting conditions for the

variables selected to be plotted.

Graphs menu graphs include 2D Graphs, 3D Sequential Graphs, 3D XYZ Graphs, Matrix Plots,
Icon Plots, Categorized Graphs, and User-Defined Graphs. Note that the Common group on
the Graphs tab includes the most commonly used types of graphs (Histograms, Scatterplots,
Mean/Error Plots, etc.), and the More group contains a comprehensive list of all graph types.

Graph Brushing and Case States

Graphs that are created from the Graphs tab are highly interactive with the spreadsheet from

which they were created. You can identify and select points in
the graph and specify that they are to be highlighted in the source spreadsheet,

and vice versa.
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In addition to selecting points in graphs and spreadsheets, you can identify properties of a case

in a spreadsheet that will be used when the graph is created from that data. These properties

include the point marker style and color, and whether the point is to be excluded from the

graph and/or fit calculations.

To start brushing within a graph, click the brushing &4 button on
the Edit tab in the Customize Graph group, or right-click in the
background of a graph and select Show Brushing from the shortcut
menu to display the Brushing dialog, which is shown in the
illustration to the right.

With the default Selection Brush, which is Simple, you can draw a
rectangle on the graph to select the points contained in the rectangle.
The following illustration demonstrates this for the example data set
Adstudy.sta, with a 2D scatterplot of MEASUREOQ1 by
MEASUREO02.

Note that the upper-left three points have been selected by the
brushing tool, which highlights the points in the graph as well as the
corresponding cases in the spreadsheet from which the graph was

created.
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Alternatively, instead of using the Brushing facilities, you can select cases in the spreadsheet

(click on the far-left side of the case name) and the corresponding points will be marked in the

graph, as shown in the following illustration, where the first five cases in the Adstudy.sta

spreadsheet have been selected.
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You can specify spreadsheet case states from either a spreadsheet or a graph. In a Statistica
Spreadsheet, right-click on a case name to display the shortcut menu, which contains
commands including Off, Label, Marked Points, and Case States. Similar commands are

available from the shortcut menu displayed when you right-click on the points in a graph.

The graph will use these options when displaying the points represented by this case. For
example, if you select Label, the corresponding points will be labeled, as shown in the next
illustration. Note that the spreadsheet cases are marked with a case state icon to indicate that
the case points are labeled.
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Right-click on a case name, and from the shortcut menu select Case States - Edit Case States to

change the case marker and/or color.

TIBCO Statistica™ Installation Instructions 162



Note that the selection of points is available for graph types other than Scatterplots. For
histograms, brushing/selecting a histogram bar will select the corresponding points to that bar

in the spreadsheet. The same is true of the boxes in box plots.

Using case states and brushing and selecting points is particularly useful with the Hidden and
Excluded case states options. First, to make these options available, display the Options dialog
(select the Tools tab and click Options), and in the tree view select Navigation / Defaults
(located under Spreadsheets). Clear the Combine Excluded and Hidden Case States into Off
state check box, and click the OK button.

Then, select the Data tab, and in the Cases group click Cases. From the Case States submenu,
select Hidden to mark a case as hidden, such as the case will not be visible in graphs, but will
be used in analyses. You can also right-click on a case name, and from the shortcut menu select
Case States - Edit Case States to display the Case State dialog, where you can select the Hidden
check box.

Select Excluded to mark a case as excluded, such as the case will not be used in the
computations; however, the case will be displayed in most graph types. The case point marker
is displayed, but the case is removed from computations. The Excluded case state also works in
conjunction with spreadsheet selection conditions; any case that has the Excluded case state set
will be treated as if the case were excluded by selection conditions. Therefore, using graph
brushing and case states is a convenient tool to interactively remove outliers and then rerun

analyses with the points removed.

When the Combine Excluded and Hidden Case States into Off state check box is selected in the
Options dialog - Navigation / Defaults options pane, the Hidden and Excluded options are
replaced with the Off option. Select Off to mark a case as Hidden and Excluded; the point will be
excluded from computations and from graphs.

Other Specialized Graphs
In addition to the standard selection of Graphs of Input Data, Graphs of Block Data, and Graphs

menu graphs, other specialized statistical graphs that are related to a type of analysis (for
example, cluster analysis results) are accessible directly from results dialogs (such as the

dialogs that contain output options from the current analysis).
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Creating Graphs via Statistica Visual Basic

Statistica graphical options can also be accessed programmatically using the built-in Statistica
Visual Basic (SVB) or other compatible languages. Therefore, there are no limits to how “deeply

customized” your Statistica graphs can be, because SVB (with all its powerful custom drawing

tools as well as the Statistica-based library of graphics procedures) can be used to produce
virtually any graphics or multimedia output supported by the contemporary computer

hardware.
An application written in Statistica Visual Basic can operate on graphs in three ways:

¢ Create a new graph and then modify, print, or save it
e Access an existing graph and then modify it

¢ Open an existing graph file and then modify, print, or save it

Every graph available in Statistica can be produced by Statistica Visual Basic and then
customized using Statistica procedures or general options offered in this comprehensive

language.
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As with all other functions in Statistica Visual Basic, functions to access the graphics library of
Statistica can be easily incorporated into Statistica Visual Basic programs via a hierarchically
organized Function Browser. It contains short descriptions of all functions and options that can

be inserted directly into the source code of your program (such as into the Statistica Visual
Basic Editor, see page 175).

 Funclion Browser - Macro2 HE
<
Categary tem
® (Al Functions) «|[-mvchiz 2]
2 Assigrment “@VExpon
i Constart B YEteme
2 Conversion “BYF
38 Data Type @ VGanma
3 DDE <& VLaplace
4 Declaration & VLogis
i Dizlog Function <@ VLognom
& Distributions E
i Encr Handiing -®\Pareto
42 File S VRayleigh
32 Flow Control @ VStudent
i3 Math & Vweibul
B b atrie LI - weibull LI
Ftormal
WNormal(x, mu, Sigmay
Inwerse funetion for Normal distribution ofx, where mu and sigma are the mean
and standard deviation, respectively

TIBCO Statistica™ Installation Instructions 165



Chapter Seven
Customizing Statistica
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Customizing Statistica

Statistica offers the flexibility of fully customizable user interfaces and supports the necessary
adjustment of the standard user interface to better suit your specific needs. In fact, Statistica
anticipates your needs in that it remembers various choices as you make them. For example, if
you launch an analysis from the Advanced tab on an analysis specification dialog, the
Advanced tab will be selected (instead of the Quick tab) the next time you display that dialog.

Practically all aspects of the user interface can be customized starting with such elementary
controls as the classic menus, Quick Access toolbar, and the keyboard. The process for
customizing these screen components is quick and straightforward (for example, see the
illustration of customizing the toolbar on page 111). You can set both global and local
customizations for graphs, spreadsheets, workbooks, reports, etc., and maintain different
configurations of Statistica (for a single user as well as for network users). You can also define

entirely new user interfaces (see pages 111 and 112).

Customization of the Interactive User Interface

As mentioned before, Statistica contains facilities to define entirely new user interfaces (see
page 111), including the Internet browser-based user interfaces (see page 113). However,
practically all aspects of the default, interactive user interface can also be adjusted easily in a
variety of ways. For example, you can add to the default options, simplify them, or keep

changing them as your needs change.

Depending on the requirements of the tasks to be performed, as well as your personal
preferences for particular “modes” of work (and aesthetic choices), you can suppress all icons,
toolbars, status bars, long menus, workbook facilities, drag-and-drop facilities, dynamic
(automatic) links between graphs and data, 3D effects in tables, and 3D effects in dialog boxes;
request “bare-bones” sequential output with simple, paper-white spreadsheets and
monochrome graphs; and set the system to automatically maintain no more than one simple

report at a time.

Or alternatively, you can define elaborate local and global toolbars; take full advantage of all
special tools and controls, icons, toolbars, macros (for example, assign particular tasks to
specific new classic menu commands, the Quick Access toolbar, or keys), elaborate multimedia
tables, workbook facilities, and drag-and-drop facilities; establish multiple dynamic
(automatic) links between graphs and data and internal links between graphical objects;
customize the output windows with colors, special fonts, and highlights; adjust the default
graph styles and their display modes; and send the results to separate hierarchically organized
workbooks to create an elaborate, multi-layered data analysis environment that facilitates the

exploration of complex data files and allows you to compare different aspects of the output.
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Customization of Documents

Local vs.

There is a variety of comprehensive, specialized tools to customize the layout and operation of
Statistica documents (see Chapter 5 — Statistica Documents). For example, Statistica has a
comprehensive system of managing defaults of every aspect of graphs and combining
customizations into hierarchically organized “styles.” Similarly, you can create custom layouts
and formats for spreadsheets (multimedia tables) and even customize events (for example,

what happens when you double-click on a table).

Permanent Customizations

Many aspects of the appearance of Statistica can be adjusted from both the View and
Tools tabs. Each of these two methods, however, has a different function.

View tab. The changes specified on the View tab affect the current appearance of Statistica (for
example, hides the Status Bar) or the current document window (for example, spreadsheet grid

lines).

Options dialog. The options available in the Options dialog (select the Tools tab and click
Options) are used to adjust the permanent program defaults (discussed in more detail in the
next section). Note, however, that the global options that are applicable to documents of a
particular type (for example, a graph or a spreadsheet) will not change the current document.
Instead, they will only be stored as program defaults that will affect the creation of the next

(such as new) document of the respective type.

For example, if you change the Default Spreadsheet Layout in the Navigation / Defaults
options pane of the Options dialog, you will see the new Spreadsheet Layout applied only
when you create a new spreadsheet. However, these defaults will not affect any previously
saved files because those spreadsheets are displayed with the specific appearance with which

they were saved (use the options on the View tab to customize the existing objects).

General Defaults

Customization of the general system defaults. The general default settings of Statistica can
be adjusted with the options in the Options dialog (select the Tools tab and click Options). They

control:

o The general aspects of the behavior of Statistica (such as maximizing Statistica on
startup, workbook and report facilities, file locations, custom lists, etc.),

e The way in which the output is produced (for example, in workbooks, reports, etc.),

e The general appearance of the application window (icons, toolbars, etc.), and

e The appearance of document windows.

The General options pane of the Options dialog is shown in the next illustration.
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All these and other general settings are accessible regardless of the type of document that is

currently active (for example, a spreadsheet or a graph).

Switching between alternative sets of defaults (configurations). Options are provided in
the Configurations options pane of the Options dialog that enable you to maintain “libraries”

of settings and switch between them for different projects (or users).

Graph Customization
Interactive graph customization. The customization options in Statistica graphics include
hundreds of features and tools that can be used to adjust every detail of the display and
associated data processing. These options are arranged in a hierarchical manner, so those used
most often are accessible directly via shortcuts by double-clicking or right-clicking on a specific

element of the graph.

Permanent settings and automation options. The initial (default) settings of all graph
features can be easily adjusted so that even the default appearance and behavior of Statistica
Graphs will match your specific needs and/or will require very little intervention on your part.

Various aspects of Statistica Graphs can be permanently adjusted by using:

1. the Options dialog (select the Tools tab and click Options),
2. the comprehensive system of graph styles,
3. user-defined graphs, and

4. Statistica Visual Basic.
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There are no limits to how deeply customized your Statistica custom graphs can be, because
Statistica Visual Basic (with all its powerful custom drawing tools as well as the Statistica-based
library of graphics procedures) can be used to produce virtually any graphics or multimedia
output supported by contemporary computer hardware. Those custom developed displays or
multimedia output can be assigned to Statistica toolbars, menus, or dialogs and become a

permanent part of “your” Statistica application.

Maintaining Different Configurations of Statistica

Statistica stores all program settings when you exit the program, and restores them the next

time you start the application. You can create different configurations of these settings by using
the options in the Configurations options pane of the Options dialog (select the Tools tab and
click Options). With the configuration manager, you can save the current program state into a
new or existing configuration, or you can restart Statistica using a different configuration.
Other options include the ability to import or export configurations to a separate file so they

can be shared among Statistica installations.

Customized Configurations for Individual Users on a Network

The same principle described in the previous paragraph applies to network installations of

Statistica. On a network, Statistica is installed in only one location (on a server), but each user
can still configure Statistica differently because the setting configuration information is stored
locally. Note that you need to choose Network Installation in the Statistica Setup program in
order to install it properly on a non-local drive (network server). Note that a network version of
Statistica is necessary to ensure its reliable operation when used by more than one user at a

time or even one user if Statistica is not installed on the local system.
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Chapter Eight
Statistica Visual Basic
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The Statistica Visual Basic (SVB) language (integrated into Statistica) is compatible with the
industry standards and provides another user interface to the functionality of Statistica, and it
offers incomparably more than just a “supplementary application programming language” that

can be used to write custom extensions.

Note that Statistica Visual Basic is not Microsoft Visual Basic 6.0. Statistica owns and maintains
the code for Statistica Visual Basic. SVB is compatible with Microsoft’s VB.NET, Microsoft’s
Visual Basic for Applications (VBA), and also with Microsoft’s Visual Basic 6.0 (VB6). SVB
scripting language is unique in terms of its flexibility and compatibility, and it is also very
powerful. It provides access to Visual Basic for Applications (used for scripting Microsoft

Office products) and access to the .NET Framework within the same file.

Other APIs can also be accessed and leverage the flexibility of SVB such as, for example,
Yahoo's Stock Quote API or Google Analytics APIL. SVB offers a powerful 64-bit solution for

system integration, expansion, and custom development.

SVB takes full advantage of the object model architecture of Statistica and is used to access

programmatically every aspect and virtually every detail of the functionality of Statistica.

Even the most complex analyses and graphs can be recorded into Visual Basic macros and later
be run repeatedly or edited and used as building blocks of other applications. SVB adds an
arsenal of more than 14,000 new functions to the standard comprehensive syntax of Visual

Basic, thus comprising one of the largest and richest development environments available.

Applications for Statistica Visual Basic programs. Statistica Visual Basic programs can be
used for a wide variety of applications, from simple macros recorded to automate a specific
(repeatedly used) sequence of tasks, to elaborate custom analytic systems combining the power
of optimized procedures of Statistica with custom developed extensions featuring their own
user interface. When properly licensed, scripts for analyses developed this way can be
integrated into larger computing environments or executed from within proprietary corporate

software systems or Internet or intranet portals.

SVB programs can also be attached to virtually all important “events” in a Statistica analysis
such as opening or closing files, clicking on cells in spreadsheets, etc.; in this manner, the basic
user interface of Statistica can be highly customized for specific applications (for example, for

data entry operations, etc.).

Several scripting languages are included in Statistica. You can select from SVB, Enhanced SVB,
Statistica Visual Basic.NET, or R.

Enhanced Statistica Visual Basic is a superset of Statistica Visual Basic, and includes additional
features. Statistica Visual Basic.NET features direct, native access to .INET Assemblies, such as
not through COM Interop as would be required from standard SVB.
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R is a programming language and environment for statistical computing. The R environment
and its source code are freely available under the GNU GPL license. The R community
maintains several centralized repositories that make hundreds of such packages readily
available to all users over the Internet. Native R scripts can be run directly within Statistica,

Statistica Enterprise, and Statistica Enterprise Server.
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Using the R language requires that you have R installed on either the same computer running
Statistica or a computer accessible from the Statistica Enterprise Server in order to use its

specialized routines and capabilities to:

¢ Add new R-based modules

o Leverage Statistica’s superior graphics, flexible spreadsheets, and convenient
workbook containers for various document types to handle output from R

e Integrate R into Statistica Enterprise to make specialized R functionality available as
reusable analysis templates for users not familiar with the R language, in a secure, role-
based enterprise analysis system

¢ Add R-based analytic nodes to Statistica Data Miner, thus leveraging all R capabilities
inside Statistica and Data Miner workspaces

e Build scalable R servers using Statistica Enterprise Server to handle security and load
balancing, and to take advantage of multiple processor servers to run R for demanding

and/or validated enterprise applications
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Recording Statistica Visual Basic (svb) Macros (Programs)

Analysis Macros, Master (Log) Macros, and Keyboard Macros

Statistica provides a comprehensive selection of facilities for recording macros, such as
Statistica Visual Basic (SVB) programs, to automate repetitive work or to be used as a means to
automatically generate programs for further editing and modification. The macro programs
recorded by these facilities can be saved to be run “as is,” or they can be used as the “building
blocks” for more complex and highly customized Visual Basic application programs. Analysis
Macros and Master Macros follow the identical syntax and can later be modified, but because
of the different ways in which each of them is created, they offer distinctive advantages and

disadvantages for specific applications.

Analysis macros. Simple Analysis Macros automatically record the settings, selections, and
chosen options for a specific analysis. Note that the term “analysis” in Statistica denotes one
task selected either from the Statistics, Data Mining, or Graphs tabs and can be very small and
simple (for example, one scatterplot requested from the Graphs tab), or very elaborate (for
example, a complex structural equation modeling analysis selected by choosing that option

from the Statistics tab, and involving hundreds of output documents).

After selecting any of the statistical options from the Statistics or Data Mining tabs or graphics
options from the Graphs tab, all actions such as variable selections, option settings, etc., are
recorded “behind the scenes”; at any time you can transfer this recording (such as the Visual
Basic code for that macro) to the Visual Basic Editor window. The Create Macro command is
available from every analysis dialog via the drop-down menu displayed by clicking the
Options button or the shortcut menu accessed by right-clicking the analysis button when the

analysis is minimized.

Master macros (logs). You can record a Master Macro or Master Log of an entire session,
which can consist of one or many analyses. This recording will “connect” analyses performed
with various analysis options from the Statistics, Data Mining, and/or Graphs tabs. However,
unlike simple Analysis Macros, you can turn the recording of Master Macros on and off.

The Master Macro recording will begin when you turn on the recording [select the Tools tab,
click Macro, and select Start Recording Log of Analyses (Master Macro)], and it will end when
you stop the recording (click Macro, and select Stop Recording). In between these actions, all
tile selections and data management operations are recorded, as are the analyses and selections

for the analyses, in the sequence in which they were chosen.

Keyboard macros. This type of macro recording stores the sequences of keyboard input. When
you select the Tools tab, click Macro, and select Start Recording Keyboard Macro, Statistica

will record the actual keystrokes entered via the keyboard.
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When you Stop Recording, a Statistica Visual Basic editor window opens with a simple
program containing a single Sendkeys command with symbols that represent all the different
keystrokes performed during the recording session. Note that this type of macro is very simple
in the sense that it will not record any context in which the recorded keystrokes are pressed
and will not record their meaning (such as commands these keystrokes trigger), but this feature
makes them useful for specific applications, for example, to automate entering text, such as

titles, selection conditions, etc.

Statistica Visual Basic editor and debugger. Programs can be written from scratch using the
Statistica Visual Basic professional development environment, which features a program editor
with a powerful debugger (with breakpoints, etc.) and many facilities that aid in efficient code
building.

When editing macro programs by typing in Visual Basic commands or program commands
specific to SVB, the editor displays type-ahead help to illustrate the appropriate syntax. Help

on the members and functions for each class (object) is also provided in-line.

B OpenFiles svb M= E3
Object: [(General) ~] P [Main =]

Tin Resu: Py =
Dan 3 Ae Integer

STATISTICA Workbaokem =

m

~Emanples-Datasets-Histar + Str(i) + © st
maph

3
Resultslorkbock . InsertOb)ect (G
Next 1 B

KN 0P

ResultsWorkbook .Root )

When executing a program, you can set breakpoints in the program, step through it line by

line, and observe and change the values of variables in the macro program as it is running.

NSTATISTICA 6-Exsmples\DataSets

© STATISTICA §-ExsuplesDataSetsDescript t

Pe ulvsUorkbook — [Vorkbeok@0xD0ATATEC] &
3
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Also available is an interactive dialog editor that enables you to build dialog boxes.

UserDialog Editor [ oI=]
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Begin Dislog UserDialog 400,203 * %GAID-10.7.1 1
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To summarize, Statistica Visual Basic is not only a powerful programming language, but it
represents a very powerful, professional programming environment for developing simple

macros as well as complex custom applications.

Visual Basic from other applications. SVB programs can also be developed by enhancing
Visual Basic programs created in other applications (for example, Excel) by calling Statistica

functions and procedures.

Executing Statistica Visual Basic Programs

Statistica Visual Basic programs can be executed from within Statistica, but because of the
industry standard compatibility of SVB, you can also execute its programs from any other
compatible environment (for example, Excel, Word, or a stand-alone Visual Basic language). In

practice, you would typically call Statistica functions from Visual Basic in another application.

Note, however, that when you run an SVB program or attempt to call Statistica functions from
any other application, all calls to the Statistica specific functions (as opposed to the generic
functions of MS Visual Basic) will be executed only if the respective Statistica libraries are
present on the computer where the execution takes place. That is, you must be a licensed user
of the respective Statistica libraries of procedures. Note that this large library of Statistica
functions (more than 14,000 procedures) is transparently accessible not only to Visual Basic, but
also to calls from any other compatible programming language or environment, such as C/C++,
C#, or Delphi.

Performance of Statistica Visual Basic programs. While the obvious advantages of Visual
Basic (compared to other languages) are its ease of use and familiarity to a very large number
of computer users, the possible drawback of Visual Basic programs is that they do not perform

as fast as applications developed in lower-level programming languages (such as C).

However, that potential problem does not apply to SVB applications, especially those that rely
mostly on executing calls to Statistica’s analytic, graphics, and data management procedures.
These procedures fully employ Statistica technology and perform at a speed comparable to

running the respective procedures in Statistica directly.
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Structure of Statistica Visual Basic. Statistica Visual Basic consists of two major components:
1) The general Visual Basic programming environment with facilities and extensions for
designing user interfaces (dialogs) and file handling, and 2) the Statistica libraries with

thousands of functions that provide access to practically all functionality of Statistica.

The Visual Basic programming environment follows the industry standard syntax conventions
of the Microsoft Visual Basic Language; the few differences pertain mostly to the manner in
which dialogs are created, and are designed to offer programmers/developers more flexibility
in the way user interfaces are handled in complex programs. In the SVB programming
environment, dialogs can be entirely handled inside separate subroutines, which can be flexibly
combined into larger multiple-dialog programs; MS Visual Basic is form based, where the
forms or dialogs, and all events that occur in the dialogs, are handled in separate

program units.

Attaching Macros to Toolbars and Menus

A Statistica Visual Basic program can be saved and then attached to a custom classic
menu/toolbar or to the Quick Access toolbar on the ribbon bar. This enables you to easily
customize and extend the operation and appearance of Statistica with your own custom

macros.

To utilize these facilities, save the macro by selecting Save As Global Macro from the File menu.
Then, to customize the menus and/or toolbars, select Customize from the Tools menu to
display the Customize dialog. To add the macro to a menu or toolbar, choose the
Command/Macros tab, and select Macros from the Categories list. All your global macros will
be listed in the Commands section of the tab.

Customize [ 7] x]
Cammand/Macras | Taokars | Kepbaard | Meru | Optians | Background |

Categories: Commands

[Only macios that have been saved will show up in the Commands listhox.
D ouble click on “Macros" in the Categories box to load additional macros into
the Commands boz.

Close

You can then select and drag the specific item from the Commands list onto any menu or
toolbar. Note that as your mouse pointer hovers over a menu, the menu will expand, enabling
you to insert the item in any submenu as well. Once the macro is placed on the menu or toolbar
while the Customize dialog is displayed, you can right-click the macro and change the

appearance and text of the item, as well as add icons.
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Running Macros from a command line. With Statistica, you can execute SVB programs from

the command line by using the /RunMacro= command line parameter. The syntax is:
statist.exe /RunMacro=macroname

where “macroname” is the file name of the macro. If a full path is not specified, Statistica will
attempt to run the macro from the application’s currently selected directory (which is Windows
default behavior).

If the macro does not make the application or any document visible (through the
Application.Visible = True, or similar document properties), the STATISITCA instance
will automatically shut down when complete. If the application is made visible, the application

will remain visible after the macro completes, and you will need to shut down the program.

Example: Recording an Analysis

This example illustrates how to record an analysis into a script that can be executed to re-run
the analysis. Then the script will be edited and combined with another script to create a
customized script that can run analyses on demand. Additionally, this example shows how you

can use attached scripts to auto-update and re-run analyses from results workbooks.

Start by opening the example Adstudy data set. Select the Home tab, click the Open arrow, and
select Open Examples to display the Open a Statistica Data File dialog. Double-click on the
Datasets file, and then open the Statistica data set Adstudy.sta.

Then, select the Statistics tab. In the Base group, click Basic Statistics to display the Basic
Statistics and Tables Startup Panel. Select Descriptive statistics.

(F)E2 e &F -
—/ Home  Semer  Edt  Vew  Tset  Fomat | Ststitics | DataMinng  Graphs  Tods  Dsta  Erterse  Sroecord  Help  Options (i
E / g % A |2 Advanced Models - S8 Neural Nets | £5.QC Charts = [ Process Analysis | ) STATISTICA ¥B D:

d [ 1& =t 32 F MubfExploratory = 1PLS, PCA, .. | S Multvariate () DOE [ Batch By Group ===
Basic  Muliple  ANOYA Nonparametrics Distribution  Mare ) = = Block Data
Fictiptes e e Fitting  Distributions | "4 Power Analysis  [17] variance EZpredictive B sic sigma ~ o Calculators > seabs
Biase Advanced Mulivariats Industrial Statistics Tools
M pata: Adstudy (25v by 50c)
i st 5 7
Xy = L Basic Statistics and Tables: Adstudy [2]_1x]
1 3 Quick | = 7 F]
GENDER |ADVERT | [ R = b MEASUREDS MEASUREDS M
R. Rafuse [malE  IPEPSI B Coneletion matiices Cancel 1 2
T. Leiker MALE COKE 1] a
ENEE FEMALE COKE ttest, independent, by aroups & Optiors - 3 g
K. French MALE  PEPSI ttest. independent. by varisbles a ]
E. ‘Yan Landuyt MALE PEPEI t-test. dependent samples g 9
K. Harrell FEMALE COKE [Ex ttost. cingie cample 3 1
W, Maren FEMALE |COKE 5 7
W Willden MALE  FEPSI | Z% Breakdown & one-way ANOVA B 3
3. Kohut FEMALE PEPSI M Breakdown: non-factarial tables 3 g
B. Madden MALE PEPSI A Frequency tables 3 [
M. Bowling FEMALE PEPSI Tables and banners 6 ]
J. Willeaxson MALE COKE % Muliple response tables 0 [
J. Landrurm MALE PEPSI - 8 1
M. Taylor MALE  COKE 5 Diference tests: 1, %, means = OpenData 1 2
1.5, Madden FEMALE PEPSI % Prababilty ealculator e 7 2 .,

M | tiis 3| B w %

[ZaBasic Statistics and ..

For Help, press F1 [ Adstudy [ CIVT | MALE | SebOFF [WeightOFF [ CAF [NUM [FEC 4

Click the OK button to display the Descriptive Statistics dialog.
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[BE Descriptive Stalistics: Adstudy.sta
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Click the Variables button to display the Select the variables for the analysis dialog. Select
variables MEASUREO1 through MEASURE23 by clicking MEASUREOQ1 and dragging to
MEASURE23, and then click OK.

In the Descriptive Statistics dialog, select the Advanced tab, and note the numerous options
available.

[ Descriptive Statistics: Adstudy. sta

] Vaiables

Quick  Advanced | Fiobust | Normaly | Prob. & Scatterplots | Categ. plots | Options |
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For this example, we will leave all options at their default. Click the Summary button to display

the descriptive statistics for the selected variables.

ZHworkbook1* - Descriptive Statistics (Adstudy)

'
? &ﬁ:;ﬁgmm‘ [Descriptive Statistics (Adstudy) =
- £5 Deswriptive | ¥ariable Valid N Mean [Minimum [Maximum | Std.Dev

* 7 Descrig |MEASUREDT [ 5015800000 0 9.000000 2366863
MEASUREDZ 50 4.540000 0.00 9.000000 2.887058
MEASURED3 50 4.140000 0.00 9.000000 2728615
MEASURED4 50 5.520000 0.00 9.000000 2.659139
MEASUREDS 50 3.980000 0.00 9.000000 26335348
MEASUREDS 20 4.840000 0.00 9,000000 3.019393
MEASURED? 50 4.680000 0.00 9000000 2495792
MEASUREDS 50 3.720000 0.00 9.000000 2806988
MEASUREDS a0 4.160000 0.00 9000000 3.046309
MEASURE1D 50 3.940000 0.00 9000000 3.053335
MEASURET 1 50 5.040000 000 9.000000 2.920442
MEASURE12 50 4.340000 000 9.000000 2.524980
MEASURE13 50 4.440000 000 9.000000 2577192

R £n 4 onnnn nAn o Anonn 2 n4ae,
141 i %
Bl | » | [F] Deseipive Statstics [adstuy) |

When you produce the results workbook, the Descriptive Statistics dialog is automatically

minimized so you can see the results. To restore the dialog, click the Descriptive Statistics

button on the Analysis Bar in the lower-left of the screen.
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While you are running this analysis, Statistica automatically records all the analysis steps

behind the scenes. You can now produce a Statistica Visual Basic (SVB) macro to re-create this

analysis. In the Descriptive Statistics dialog, click the button, and select Create
Macro from the drop-down menu. The New Macro dialog will be displayed, where you can

name the macro and enter a description. Leave all the entries at their defaults, and click OK. An

SVB macro window will be displayed, containing the recorded Descriptive Statistics session.

B Macrol” 1]
Obiect [(Genera) =l Prac: [Man =
‘#Language “WWB-COM" -
Option Dase 1
Sub Hain
Din nevanalysis As Analysis
Set nevanalysis - Analysis (scHasicStatistics. ActivelnputDataSet)
Din oAD! As STABesicStatistics BasStartup
Set 0AD] = newanalysis.Dialog
oADL.Statistics = scBasDescriptives
newanalysis. Run
Din oAD? As STABasicStatistics BasDescriptiveStatistics
Set oAD? = newanalysis Dialog
oAD2 Variables = "3-23"
0ADZ PairyissDeletionOfHD = True
oADZ DizplaylongVerisbleNames = False
oAD? ExtendedPracisionCalculations = Falss
oADZ PlotMedian(uartileRange = False
0ADZ PlotheanSEAndSD = False
oADZ PlotheanSDio6TinesSD = True
oAD2 PlotMeanSE196TinesSE = Falss
oADZ2 UserDefinedPercentiles = False
oADZ Validi = True
oADZ PercentOfValidObservation = Falss
oADZ Mean = True
oAD2 Median = False
oADZ Mode = False
oADZ Geonstrichean = False =
CAP3 Hormod e = Falea
Jly _>l_I
i E)

To run this macro, select the Debug tab, and in the Run group, click Run (or press F5 on your
keyboard). The exact Descriptive Statistics results that were generated in the initial analysis

will be reproduced.
Look at the SVB macro for a moment. Toward the top, one of the lines is:
Set newanalysis = Analysis (scBasicStatistics, ActivelnputDataSet)

This is telling the macro that it is going to run the Basic Statistics analysis, and that it will be
using the “active” data set, that is, the spreadsheet that is currently selected when the macro

runs.
A few lines further down is a section that starts with:
Dim 0AD2 As STABasicStatistics.BasDescriptiveStatistics
and under that are properties such as:
PairwiseDeletionOfMD = True

These properties correspond to all the options that were available on the different tabs of the

Descriptive Statistics dialog. Every option in the dialog is represented by a property, and all

the current settings are recorded. If you decide to include a Median and the Sum of each of the

variables, it is easy to add this to the SVB macro; just find the lines that read:
.Median = False

and
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.Sum = False
and change these to:
.Median = True
and

.Sum =True

Now, run the macro again by pressing F5. A new results spreadsheet will be added to the

workbook, this time with new columns of Median and Sum:

3@ workbook1* - Descriptive Statistics (Adstudy)

= warkbookl®

{30 Basic Statistics)”

Descriptive Statistics {Adstudy)

=550 Descriptive | Variable

: Descript | MEASURED1

=450 Basic Statistics)” | MEASUREQ2
= £ Descriptive : | MEASUREDS

\ Median |

a
g
g
g
L Descript | MEASURED4 000 &
(=] a Basic Statistics)” REDS ooo <
=43} Descriptive : | MEASUREDG 000 ¢
: Descript | MEASUREQT 000 ¢
MEASUREDS 000 ¢
MEASUREDS 000 ¢
MEASURE1D 000 ¢
MEASURE11 50 5.040000( 000 ¢
WMEASURE12 000 &
MEASURET3 000 &
'iﬂ:zlﬂ':l\ IRF14 AN A nnornriik nnn _}i;l
0l | v [F] Desciptive iatisios (Adstucy) |

Let’s keep the macro window open and start a new analysis on the same sample data set. Select
the Adstudy spreadsheet to bring it to the front. Select the Graphs tab, and in the More group,
click 2D. Select Normal Probability Plots to display the Normal Probability Plots dialog.

Normal Probability Plots

Duick | Appearance | Categarized | Uptians 1| Options 2|

Gpaph ype: 5] Yaiables

mal
nane

Half-Mormal
Detrended

tatistic: Plot layout
"'_ Shapiro Wik test |]' it Gt i ore et

¥ Do not assign average ranks to tied observations

Cancel
B Options ~
di  ByGroup
WEI SelCond
& Case'weichts
£5 Graphs Gallery
Updating: futa ~

Click the Variables button, and in the Select Variables for Probability Plot dialog, select
variables MEASUREQ1 through MEASUREQ3. Click OK to close this dialog, and click OK in the

Normal Probability Plots dialog. Three Probability Plot graphs will be placed in the results

workbook, one for each of the three variables that were selected.
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ZH Workbook?2” - Normal Probability Plot of MEASURE03

{23 Workbook2®
E| a Basic Statistics MNormal Probability Plot of MEASUREDS
B3 Descriptive Adstudy.sta 28500
i -] Desciip g
E /3 Basic Statistics
et ~{ 31 Descriptive
[l Desciir
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| [E] Desciip
] a Mormal Probabi
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The steps of the Probability Plot analysis were recorded just as they were for the Descriptive
Statistics analysis. To create a new macro with these steps, bring the Normal Probability Plot
dialog to the front by clicking that button on the Analysis Bar in the lower-left of the screen,
click the button, and select Create Macro from the drop-down menu. In the New
Macro dialog, click OK, and a new SVB Macro window is opened with the recorded Probability
Plot script.

|
B Macio2® [_ [0 x]

Object: [(General) »|  Pros [declarations)

'#language "WWB-COM"
Option Base
Sub Hain

4

G

Din newanalysis As knalysis
Set newanalysis = Analysis (sc2dProbabilityPlots. ActiveInputDataSet)
Din 2GD1 ks ProbabilitsPlot
et oGD1 - nevanalysis. Dialog

oGD1.Variables = "3-5"

oGDI GraphType = scProbliornal

OGDI DisplayShapiroWilkTest = False
oGD1.0verlaid = False
oGD1 . HokvgRanks = Irue

With oGD1,CategoryOne
nableCategory = False
End With

With oGDl.CategoryTvo
EnableCategory = False
End With

With oGD1.Options
DisplayDetsultTitle = True
itlePosition = scTitlsTop
Title =
‘DisplayDefaultFoctnote = False
Footnote =
DisplayCaselabels = scCasslabelSpreadsheet
.DisplayCasslabelsOnOff = False

.CazelabelsVariable = "1"
Ni=nlavTest¥alnesisizisValoes = True =
»
[

KN}

As with the Descriptive Statistics analysis, all the options selected in the Probability Plot dialog
are specified as properties within the macro. For instance, to change this from a Normal
Probability Plot to a Half Normal Probability Plot, locate the following line:

.GraphType = scProbNormal
and change it to:
.GraphType = scProbHalfNormal
Also, let’s expand the variables to include variable MEASUREO04. To do this, find the following

line:

.Variables = "3-5"
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This line corresponds to the variables selected for the plots. Since we selected MEASUREQ1
through MEASUREQ3, and these are variable numbers 3 through 5 from the data set, this string
was recorded. To add MESUREO(4 (variable number 6), change this line to:

.Variables = 3-6

Now run the macro by pressing F5. Four new graphs are produced as Half-Normal Probability
Plots for variables MEASUREOQ1 through MEASURE04.

This example has demonstrated how you can run any analysis, and then create a macro of the
analysis that can be edited and rerun. Additionally, this example has shown how these macros
can be combined to develop macros that are more complex. This is the building block of

creating your own powerful customized analyses using the SVB language.
Rerunning Analyses from Results Workbooks

In the previous example, you learned that all analyses in Statistica will record the steps used to
produce them, and these can be loaded into a macro that you can edit and run. When an
analysis produces results that are placed in a workbook, Statistica automatically associates the
recorded script’s steps to the workbook folder that contains the results. This enables you to

either rerun the analysis or to resume an analysis.

Thus far, we have produced several instances of running both Descriptive Statistics and

Probability Plots. The results workbook looks similar to the following illustration.

38 Workbaok2® - Hall-Normal Prabability Plot of HEASURED4

3 Workbook2
B3 Basic Shatistics Half.Normal Prabability Plat of MEASUREDS
. B2t Desciiptive Adstudy.sta 261600

i -] Descip 28 e
-3 Basic Statistics S
| B3 Descriptive 22 o
Descrip 20
-3 Basic Statistios | = 18
| B Descriptiv 18
: ~[E Desciip | & 44
55 Nomal Probabi] £
.~ NomalPo | 3 o
8 Nomal Pro ||
C B NomalPro | & 08
214538 Nomal Prababiff 08
1 Half Norma B
~{51 HalfNorma 02
{1 Halt Noma o 3
{5 Hal-Noma 02

Observed Value

‘ b 8 HaltNomel Probabilty Fiot of MEASLIREDH | ] WOI'kbOOkz

Notice that there is a red arrow on each workbook folder. This is an indicator that the script

that produced the results in that folder has been attached to the folder. This enables Statistica to
rerun or resume the analysis.

To rerun an analysis, right-click on one of the folders labeled Descriptive statistics dialog, and

from the shortcut menu, select Re-run Analysis. The Re-run Analysis dialog will be displayed.

Re-run Analysis HE

~Input D.

& Use original data source

[FEProgiem Fies\StatSoft. \Adstucy:sta

- Ouiput
& Replace cunent foldsr cantents I
€ Dulpul to new folder
Cancel
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Here you can choose to Use original data source or Use new data source. The latter option
gives you the powerful ability to create templates that can then be applied to new data sources.
In addition to specifying the data source, you can choose to Replace current folder contents or
Output to new folder. In this example, leave the defaults, and click OK. You will see that the
contents of the folder are briefly deleted and then added again as the analysis is rerun.

One purpose for this feature is the ability to update/rerun results from complex analyses if new
data is entered into the spreadsheet. For instance, if the data in the open data file Adstudy.sta
has been changed and the analysis is rerun, the new results will be calculated with the new
data.

The resume analysis functionality enables you to bring an analysis back to the point before the
results were generated, allowing you to select different options or continue an analysis in

progress.

Right-click the same Descriptive statistics dialog folder, and from the shortcut menu, select
Resume Analysis. The Resume Analysis dialog will be displayed. This dialog also contains
options to specify the input data source (original or new). The Output options for the new
results are to Output to current folder (as if this is just an extension of the previous analysis) or
Output to new folder (as if this is a brand new analysis).

Resume Analysis [ 7] =]

~Input D

& Use original data source

H:\Program FileshStatS ofth.. \Adstudy. sta

[~ Output

& Dukput to current folder -
 Dutpuit to new folder

Cancel |

Leave the defaults as they are, and click OK. The Descriptive Statistics dialog will be displayed,
with all the options set to what was used when the selected output was created. Since the
default was to Output to current folder, clicking the Summary button will generate new output
to the same folder.

ACTIVEX Objects and Documents (A Technical Note)

The term ActiveX is used in different contexts, and its definitions stress different aspects of that

concept. Its use within Statistica, however, can be grouped into two general categories: ActiveX

objects and ActiveX documents.

ActiveX objects. An ActiveX object is what was once referred to as an OLE (Object Linking
and Embedding) object. At its heart is the Microsoft COM (Component Object Model)
technology that makes it possible for objects to be accessed in a uniform manner.
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Through the use of standard protocols, objects created in one application can be stored and
edited in a different application. To support this functionality, the containing object needs to be
an ActiveX object client, and the application that initially created the object needs to be an
ActiveX object server. Statistica is both. As an ActiveX object client, Statistica allows you to
embed and link objects from other applications in spreadsheets, graphs, and reports. As an
ActiveX object server, it allows you to embed and link spreadsheets and graphs into other

applications.

ActiveX documents. ActiveX documents take the ActiveX controls one step further, in that
they allow entire documents to be embedded into other applications. An ActiveX document
container allows other application documents to be used within it, and an ActiveX document

server allows its documents to be used within any ActiveX document container.

Again, Statistica does both. Statistica Workbooks are ActiveX document containers, and allow
documents from other ActiveX servers to be displayed within the workbook. Examples of this
are Word and Excel; these documents can be used directly from within a Statistica Workbook.
Similarly, Statistica Spreadsheets, Graphs, and Reports are ActiveX document servers, and they

also can be placed within any ActiveX document container such as Microsoft Internet Explorer.

Office integration and ActiveX documents. The ActiveX document technology has special
application with Word and Excel documents. Statistica can open these particular documents
natively in their own windows within the Statistica workspace. This “Office integration”
enables you to use Excel documents as data sources and Word documents as reports for
analyses. When the documents are open in the Statistica window, the appropriate menus and

toolbars for Excel/Word are available for use.
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Chapter Nine
Statistica Query
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This chapter includes a brief overview of Statistica Query, a flexible tool for accessing data from
external databases. It also includes information on retrieving data from OLAP Cube providers
such as MS OLE DB Provider for Analysis Services or SAP Business Warehouse MDX.

Overview

Statistica Query is used to access data easily from a wide variety of databases (including many

large system databases such as Oracle, MS SQL Server, Sybase, etc.) using Microsoft’s OLE DB
conventions. OLE DB is a powerful database technology that provides universal data
integration over an enterprise’s network, from mainframe to desktop, regardless of the data
type. OLE DB offers a more generalized and more efficient strategy for data access than the
older ODBC conventions because it allows access to more types of data and is based on the
Component Object Model (COM).

Statistica Query supports multiple database tables; specific records (rows of tables) can be
selected by entering SQL statements, which Statistica Query automatically builds for you as
you select the components of the query via a simple graphical interface and/or intuitive menu

options and dialogs.

Therefore, an extensive knowledge of SQL is not necessary in order for you to create advanced
and powerful queries of data in a quick and straightforward manner. Multiple queries based on
one or many different databases can also be created to return data to an individual spreadsheet,

and you can maintain connections to multiple external databases simultaneously.

Statistica Query: Quick Step-by-Step Instructions

The steps necessary to retrieve external data via Statistica Query are outlined below:

1. Select the Home tab. In the File group, click the Open arrow. Select Open External Data -
Create Query to display the Database Connection dialog. (You can also select the Data tab.
In the Manage group, click External Data and select Create Query to display the Database
Connection dialog.) In this dialog, select a predefined database connection (the provider,
data source location, and advanced settings of the server or directory on which the data
resides).

Note that if you have not already created the database connection, you can do so by
clicking the New button in the Database Connection dialog. The Data Link Properties
dialog will be displayed, which will guide you through a step-by-step wizard to create a
database connection. For specific documentation when you are using the Data Link
Properties dialog, press the F1 key on your keyboard to display the Microsoft Data Link
Help®.
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2. After you have selected a database connection and clicked the OK button in the Data Link

Properties dialog, you will have access to Statistica Query in which you can create a SQL

statement by specifying the desired tables, fields, joins, criteria, etc. (via the Table, Join, and

Criteria menus) to be included in your query.
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0l | »
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3. Once you have specified a query, select Return Data to Statistica from the File menu. The
Returning External Data to Spreadsheet dialog will be displayed, in which you can specify
the name of the query, where you want Statistica Query to put the data that the query

returns, and additional options.

In-Place Processing of Data on Remote Servers (the IDP Technology

Option)

The query facilities (described in the previous sections), when offered as part of the enterprise
versions of Statistica are additionally enhanced by options to process data from remote servers
in-place, that is, without having to import them and create a local data file. This In-Place
Database Processing (IDP) technology is particularly useful for processing extremely large data
tiles where it can produce significant performance gains and enable Statistica users to process
data files that exceed the storage capacity of the local device or even the Statistica Enterprise

Server.

Technical note. The IDP technology is based on distributed processing architecture, where the
queries are performed on the server side (using the server CPU resources) and the respective
records sent to the Statistica computer where they are simultaneously (asynchronously)

processed as they become available.
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OLAP CUBES

OLAP (On-Line Analytic Processing) is a generic term for a system that provides efficient

access to summary data about very large databases. Unlike ordinary relational databases,
which organize data as a set of well-defined, two-dimensional tables, an OLAP data warehouse

represents data at many levels of detail in multi-dimensional data sets known as cubes.

When a Statistica user wants to perform an analysis against data from an OLAP Cube, the data
must be reduced to a two-dimensional form — cases and variables — that can be represented in a
Statistica spreadsheet. The Statistica Query tool provides a graphical, drag-and-drop interface
for specifying the dimensions and levels of detail that will be extracted from the cube to feed
into the query. The “MDX” (Multi-Dimensional eXpressions) mode is triggered automatically

when an OLAP data source is selected.

Customers who require OLAP integration will usually have sophisticated database support
technicians through their in-house information technology department who can help design
these queries. Because the configuration of the dimensions in an OLAP cube is determined by
the customer’s database administrators, Statistica can provide only limited assistance in this

area.

Large Database Files

Statistica products are designed for large-scale analytics; consequently, they integrate well with

database systems designed for managing very large amounts of data, such as Teradata and
others. For example, Statistica can both extract data for analysis from Teradata, and it can also
score results directly inside Teradata through deployment code created by Statistica Data
Miner and applied to the Teradata as a user-defined function, which significantly accelerates

processing of large amounts of data.
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Chapter Ten
Programming Statistica from
NET
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Virtually every aspect of Statistica is exposed as a set of COM interfaces that are registered on a
machine when Statistica is installed. Since .NET-based languages cannot communicate with
COM directly, a wrapper class called the COM Interop can be utilized to integrate the Statistica
libraries into your .NET project. The COM Interop layer is created automatically by the

Visual Studio .NET IDE when you import a COM interface. The COM Interop layer handles all
of the details regarding interacting with the COM libraries in .NET. With the COM Interop
layer in place, the Statistica COM interfaces behave like any other .NET object.

Adding the Statistica Object Library into Your .NET Project

The .NET Interop layer is created automatically by adding the desired Statistica COM
interfaces into your .NET project. Statistica Object Library is the base Statistica COM library. To
add the Statistica Object Library to a .NET project, first select the desired .NET project in
Solution Explorer, and then select Add Reference from the shortcut menu (accessed by right-
clicking on the .NET project).

Bl

(63 Sclution Windawsapplication1 (1 praject)
& [ windowsApplication1
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L e 5[ System,Windows,Forms
: 3 System. L

: #pp.ica

o [F] assemblyInfo.cs

: Forml.cs

The Add Reference dialog will be displayed. Select the COM tab. From the Component Name
list, select Statistica Object Library, and click OK.
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At this point, the necessary COM Interop library is created automatically. Under the project

References node, you will now see the entry Statistica.

“WindowsApplication1' (1 project)
indowsApplication1

i+ System

TIBCO Statistica™ Installation Instructions 191



The file Interop.Statistica.dll is also added to the project output directory. The Statistica COM

Interop library is stored in this file. To view the Statistica object library from your .NET project,

right-click on the Statistica reference, and from the shortcut menu, select View in Object

Browser.

GObjects
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Manually Creating the COM Interop Library

It is also possible to create the COM Interop library manually and import it into your .NET
project. This gives you the ability to specify a different name for the Interop DLL as well as
define a custom namespace. The program that enables you to create an Interop is TLBIMP.EXE.
From a Visual Studio command prompt, execute TLBIMP with an initial parameter of the type

library source. In the example below, the output DLL name and namespace are also specified.
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In this example, we reference the file STATIST.EXE since that executable contains the Statistica
Object Library type library. Once the Interop DLL is generated, you can add it to your .NET
project by selecting Add Reference from the Solution Explorer as before, but this time click the
Browse button to select the newly created Interop DLL.

Supporting Multiple Versions of Statistica

To support multiple versions of Statistica, it is necessary to maintain separate Statistica Object
Library Interop DLLs for each version of Statistica you want to support. You can use the
TLBIMP command to generate Interop DLLs against specific versions of STATIST.EXE and
other DLLs. When distributing the application, ensure that the correct version of the Statistica

Interop DLL is deployed with your .NET application.
Instantiating Statistica

Because of its COM architecture, Statistica can be incorporated into many different
development environments. When using Statistica from an external development environment,
it is necessary to have a top-level object called the application object. The application object is
the application itself and will contain other objects (for example, spreadsheets and graphs), but

access to these other objects is restricted unless the application object is running.
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Assuming you are using the default namespace Statistica, the interface you should declare your
variable as is Statistica.Application. To create an instance of Statistica, set your variable equal to

new Statistica.ApplicationClass() .
STATISTICA.Application pApp = (STATISTICA.Application)
new STATISTICA.ApplicationClass();
pApp.Visible = true;

When an instance of the Statistica. ApplicationClass is created, a STATIST.EXE process will be
launched. This is equivalent to launching Statistica from the Start menu. The Statistica instance
is initially hidden but can be made visible. Since it is a separate process, all calls to this instance

are made out of process.

The Library Version of Statistica
In addition to the Statistica. Application object, there is also a lighter-weight, higher-

performance version of the object called Statistica.Library. The Library version is licensed
separately and therefore may not be available with your installation. It contains identical
interfaces as the Statistica. Application library. Any existing code that uses the Application
object can be replaced with the Library object.

The main restriction is that the Statistica user interface features are not available from the
Library version. Therefore, in the example above, if the Application object was instantiated as a
new Statistica.LibraryClass, it would not be possible to make the object visible (and show the

Statistica interface).

The Library version of Statistica is loaded in-process, which means accessing its COM
interfaces is more efficient than using the Application version of the object (which is loaded out
of process). Since it is loaded in-process, multiple versions of the library cannot be instantiated.
Normally, you would only instantiate one Library object or one Application object in your

program.
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Appendix A
Statistica Enterprise Server
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Statistica Enterprise Server is a highly scalable, enterprise-level, fully Web-enabled data
analysis and database gateway application system that is built on distributed processing
technology and fully supports multi-tier Client-Server architecture configurations. Statistica
Enterprise Server exposes the analytic, query, reporting, and graphics functionality of Statistica
through easy-to-use, interactive, standard Web interfaces. Alternatively, it enables users of the
desktop version (thick client) to offload computationally intensive analytics and database
operations to the Server. It is offered as a complete, ready-to-install application with an
interactive, Internet browser-based (point-and-click) user interface (thin client) that makes it

possible for users to interactively create data sets, run analyses, and review output.

However, Statistica Enterprise Server is built using open architecture and includes .NET-
compatible development kit tools (based entirely on industry standard syntax conventions
such as VB Script, C++/C#, HTML, Java, and XML) that enables IT department personnel to
customize all main components of the system or expand it by building on its foundations, for

example, by adding new components and/or company-specific analytic or database facilities.

As mentioned, Statistica Enterprise Server is provided with an Internet browser-based user
interface (in the form of simple-to-navigate and easy-to-use dialogs) enabling you to specify
analyses and review results. However, tools are provided to customize these dialogs and easily
set up new user interfaces or to add new functions. For example, a simple dialog with only
three buttons can be created in the browser, and clicking each button will run a series of
analyses and generate a detailed report. Statistica Enterprise Server applications add a new
dimension and an endless array of possibilities to the entire line of Statistica Data Analysis,
Data Mining, and Quality Control/Six Sigma software.

The system is compatible with all major Web server software platforms (for example, UNIX
Apache, and Microsoft IIS), works in both Microsoft .NET and Sun/Java environments, and

does not require any changes to the existing firewall and Internet/Intranet security systems.

A Broad Choice of Analytic Facilities and Configurations

The Statistica Enterprise Server system is offered as a complete solution that includes the
analytic functionality of any Statistica product or any combination of products, from Statistica

Base to Data Miner applications.

The minimum installation of Statistica Enterprise Server software includes the analytic

functionality of Statistica Base and a license for 5 concurrent users (minimum).

Customers can either order a specific version of Statistica Enterprise Server including the
analytic functionality that they require (for example, Statistica Base for 10 users), or they can
add the Enterprise Server functionality (as described in this section) to some or all of the seats
of the currently licensed Statistica product (for example, add the Enterprise Server functionality

to 20 out of 50 existing licenses of Statistica Enterprise).
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Functionality and Applications: The Advantages of Statistica Enterprise Server

A powerful, enterprise-wide collaborative-intelligence system. Another important way to take
advantage of the Statistica Enterprise Server functionality is to use it as the core and natural
extension of any of the Statistica enterprise systems (for example, Statistica Data Miner

applications).

Specifically, Statistica Enterprise Server can act as the core of an enterprise-wide network
system that enables the participants to work collaboratively and quickly share results (reports),
as well as scripts of analyses or queries. User or group permissions (see the Technical Note on
page 203) can be used by the administrators to manage access of specific groups of users to
specific data or reports. The accessibility of its tools makes Statistica Enterprise Server a perfect

system to facilitate collaborative projects of employees who are telecommuting or traveling.

Advantages of distributed processing, and multi-tier Client-Server architecture. Users will benefit not
only from the collaborative work tools but also the options to offload the computationally
intensive or time-consuming tasks to the server computers. Specifically, because the most
powerful multiprocessor CPUs (and/or clusters of computers) are usually used as servers, users
can offload computationally intensive tasks, and, for example, run in the background queries
that will scan terabytes of data on remote servers and perform time-consuming, long sequences
of analyses or reports, while keeping the end users” computers completely free to do other
tasks. Because of its distributed processing architecture, Statistica Enterprise Server scales in a
highly efficient manner to take advantage of multi-processor CPUs and/or multiple computers

and, therefore, users can take full advantage of multi-tier Client-Server architecture, where:

e Tier 1is the user interface on the client computer (a plain browser or Statistica thick
client, see Statistica Client, page 197),

e Tier 2 is the Statistica Enterprise Server software and the implementation of the
“business intelligence” that it may contain (specific queries, scripts of
custom/proprietary analyses, etc.), and

e Tier 3 is Statistica databases (for example, Statistica Data Warehouse) or other

corporate repositories of data.

In the desktop version of Statistica, all computations are performed on the local computer, and
resources of other computers are used only in the case when the In-Place Database Processing
(IDP), see page 188, interface to external databases is established. IDP is a technology that reads
data asynchronously directly from remote database servers (using distributed processing if
supported by the server), and bypasses the need to “import” data and create a local copy of the
data set. Records of data are retrieved and sent to the Statistica computer asynchronously by
the CPU of the database server, while Statistica simultaneously processes them using the CPU

of the local computer.
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When a Client-Server version of Statistica is used, the local computer drives only the user
interface of Statistica, and all calculations are performed on the server. The Client-Server
architecture offers obvious advantages when your projects are large (for example,
computationally intensive or involving processing of extremely large data sets) and, thus,

when they can be offloaded to the servers, freeing your local computer to perform other jobs.

Statistica Client. While no components of the Statistica system are necessary on the client
computer (only a browser), having a copy of Statistica installed on the client side adds new
possibilities. One could ask, Why would I want to use Statistica Enterprise Server if I have a
copy of Statistica installed on my laptop? The answer is that having Statistica installed on the
client computer enables you to take additional advantage of the multi-tier Client-Server
architecture (see page 196) and work interactively with Statistica installed locally while
offloading certain time-consuming tasks to the server machine(s) and/or exchange data and
output between all the three tiers. You can run Statistica Enterprise Server from within desktop
Statistica and flexibly control the interaction between the two. A variety of options are available

to share tasks between the desktop and server computer.
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- [ Open 3 Offload | <7 Download File () Open in Browser
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Log
out 4% Batch Jobs
User File Tasks Transfer Toals

Also, when you review your Statistica Enterprise Server output in the browser, you have
options to bring any or all output objects to your desktop computer for further processing. For
example, a click on a small button placed optionally (depending on the user configuration) next
to every output object (table or graph) sent to your browser by the Statistica Enterprise Server
system will offer you the option to download that object (a Statistica table or a graph) to the
client computer in its native Statistica format (in .sta or .stg file format) so you can work with it

offline using the locally installed Statistica tools.
Advantages of Multithreading Technology

The Statistica Enterprise Server platform is built on advanced distributed processing and
multithreading technology to support optimal management of large computational loads. This
technology enables rapid processing of even very large and computationally intensive projects,
taking full advantage of the multiple CPUs on the server, or even multiple servers working in
parallel.

The illustration on the next page shows a project running on a quad processor server, along
with the server performance monitor demonstrating the full utilization of the resources of all
four CPUs executing in the multithreading mode a single, computationally intensive Statistica
Data Miner project.
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In addition, the Statistica Enterprise Server architecture delivers a platform-independent, Web
browser-based user interface, and provides an ultimate, large enterprise-level ability to manage

projects or groups of users.
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Ultimate scalability (parallel processing technology). One of the unique features of the Statistica
distributed processing technology is that it flexibly scales not only to take advantage of all
CPUs on the current server computer (to support both multiple jobs/users and also individual,
computationally intensive projects), but it also scales to multiple server computers (clusters).
This unique feature is important, since it delivers significant performance gains. Statistica uses
the parallel processing technology across separate hardware units (as some super-computers
do) and, therefore, if you have, for example, three servers with four processors each, Statistica
can run an individual project on all 12 processors (if the scale of that project warrants that

mode of processing).

Statistica Enterprise Server User Interface

With the Statistica Enterprise Server implementation of Statistica, users can interactively run
the program from the client machine in a Web browser interface that is similar to that available
for the desktop installation. Therefore, the client side of the application (the “front end”) can be
run on any computer using only a browser. However, the actual computations and other
operations performed on the data will remain on the (remote) server with its usually more
powerful processors and storage resources (and they will be managed using the optimized,
multithreading and distributed processing architecture of the system for maximum
performance).

In essence, the user interface aspects of Statistica can be run by one or multiple users, while the
server performs all computations and data operations, enforcing the proper security and access

privileges applicable to the respective projects and classes of users, as designed by the network
administrator.
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Statistica Enterprise Server offers a straightforward user interface supporting a selection of
interactive data analysis, data mining, quality control, database management, database query,

and graph customization operations.

After logging on to the Statistica Enterprise Server system,
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select the analysis to be performed using the standard menu system (or a shortcut in the user-
defined My Menu),
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select variables and specify optional analysis parameters,
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Spreadsheet Actions »

FE Classification Functions; grouping: ADVERT [Adstudy]

Classification Functions; grouping: ADVERT (Adstud B
Variable PEPEI COKE
p=.54000 p=.46000
MEASUREDS 0.73709 0.81653
Constant 256445 1511

Spreadsheet Actions »
2l | _'l_l

[&] Applet FilBrovserApplet started [ T [ & localintranet 4

WebSTATISTICA: /DatasetsjAdstudy.sta

File Statistics  Graphs Data My Menu Tools  Help | % Logotr

B Output Browser | 1% Analysis Parameters | & Subset | (8 Dill Down | [B] Edit Page | 5]

AR

Gambman e

| B0l
<10
M <5
[ <2
= <2

P

& 3D Surface Plot [Adstudy 25v*50c)
3D Surface Plot (Adstudy 25750c)
MEASUREDA = Distance Weighted Least Squares

ol |

V&) Applet FileBrawserApplet started [T [ & Local intranet

)

A variety of interactive facilities to perform special database, quality control, or data mining
operations (including interactively building data mining models by dragging arrows in the

model workspace; see below) are provided, and are accessible from the standard browser.
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File Edt View Favortes Tools Help ‘ i
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) WebSTATISTICA Server - Microsoft Internet Explorer

address [{€] hup:/fwebstat]

WebSTATISTICA: [No Active Dataset] 7]
File Statistics Graphs Data My Menu  Tools  Help | ¥ Logoff
[_[o[x]

Zj WebSTATISTICA DataMiner - Microsoft Internet Explorer

File  View Run Maodes Tools
» Run (& DataSource [ variabie= %5 Node Browser &) Parameters 51 viz Dociment

Data Data Preparation, Data Analysis, Modeling, Reports
Acquisi... Cleaning, Transformation  Classification, Forecasting o

Ready

[ | | intermet v

| €] Applet FileBrowserApplet started

In addition to these built-in, straightforward user-interface facilities, Statistica Enterprise Server

also includes a toolkit that enables users to customize the user interface and develop custom
applications with specifically predefined functionality, packaged in a way that matches the

requirements of their specific applications.

Compatibility with Industry Standards

[T T
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The unsurpassed compatibility with industry standards is another in the long list of unique

advantages of Statistica Enterprise Server.

Statistica Enterprise Server can be deployed on any of the popular Web server platforms (for
example, a UNIX-based Apache or IIS), and therefore, it will conform to the existing local

security protocols (fire walls) as required by the corporate client.

Statistica Enterprise Server uses advanced proprietary technology developed at Statistica to
ensure its high performance and scalability (for example, multiple, multiprocessor Statistica
Enterprise Server computers working in a distributed processing environment). This
technology is built on Statistica’s years of experience providing high performance, scalable
enterprise systems to major corporations in the United States and around the world. However,
Statistica Enterprise Server is still based on the industry standard communication protocols (for
example, XML) to ensure 1) its platform independence, 2) smooth transition to future
technologies, and 3) ease of customization by the client. Note that the ease of customization is
additionally boosted by the fact that only the industry standard syntax conventions (such as VB
script, C++, HTML, and XML) are used to customize, configure, and define all the specific

analytic operations and all output in Statistica Enterprise Server.

Architecture of the System (A Technical Note)

Although the general design uses two computers in a typical configuration, the Web server (for
example, a UNIX-based Apache system) and at least one Statistica Enterprise Server (optionally

scalable to multiple Statistica Enterprise Servers),

LgWeb-bmwser - i STATISTICA Server g
{client) - 2 (scalable optionally
\—l ﬁ &:‘:g‘;‘iﬁfz‘mj] ——=| to multiple STATISTICA [=—=|

_ Web-browser S UNIX-based Apache Servers)

iﬁ] {client)

Web-browser |,
(client)

i
|

rh_ or a different system)
e 4 Server 2 =
[onws ==

L\"\

|

STATISTICA
optional [client)

ORACLE
Informix

i

i

Databases, data warehouses,
STATISTICA and SEWSS data, etc.

in many cases, Statistica Enterprise Server could be installed on the same machine if desired
(when 1IIS is used as the Web host):

. Web-b: j 1
1] (cfenumwser m /% Web Server (IIS) and ]
X STATISTICA Server o ) Bl
M installed on the same k 5 § 5
@Wgh-hvuwser computer (scalable E s 3 %
(client) F optionally to multiple @[ | @ 58
> ™ STATISTICA Servers) ] et $d W
Web-b 80 - x
(c!ienﬂ / EE g E
/ o
STATISTICA @0 G
B oot : LS
/™ optional (client) 2 g &
an
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The design allows for a flexible, generic Web server implementation by using a standard
scripting language on the Web server. The purpose of the Web server is to package requests
from the user (received from a browser), send these to the Statistica Enterprise Server, and then
process responses from the Statistica Enterprise Server for display to the users (on their

browsers).

Communication between the Web server and the Statistica Enterprise Server is accomplished
through technology based on the industry standard XML conventions. The system is fully
customizable, and for customers who want to develop their own modifications or extensions of
this (ready-to-deploy) system, it provides development tool kit facilities allowing modification
of all aspects of both the scripts that are being executed by Statistica (on the Statistica
Enterprise Server side) and the appearance of the user interface exposed to the end users on the
(browser-based) thin client side. Only the most standard, commonly known tools (such as VB
or XML/HTML) are used to customize or expand the system.

The actual Web page definitions and Statistica scripts to be executed are stored in a designated
Repository Facility on the Statistica Enterprise Server, and they are managed in a queue-like
fashion. The system also includes a highly optimized Distributed Processing Manager that
handles the incoming processing load and distributes it optimally over multiple threads of

Statistica and multiple Statistica Enterprise Server computers.

The Statistica Enterprise Server software system also includes the Statistica Visual Basic Web
Extensions. These extensions to the SVB language enable the script writer to either let the
system display the resulting graphs and spreadsheets on the automatically generated (output)
Web pages, or customize the appearance of the generated output pages by adding HTML
directives as appropriate.

Security and authentication is a key design feature in the Statistica Enterprise Server
application system. At the beginning of the session, users “sign on” to the system with their
user name and password. System administrators are able to control access to data sources and

scripts based either on user or group permissions.

The highest level of the access privilege allows advanced users (or administrators) to execute
virtually arbitrary scripts (for example, in order to perform system administration or
maintenance operations). This level requires a designated (highest) access privilege because,
due to the general nature and power of the Statistica Visual Basic language, it gives access (to

the authorized users) to all resources on the network.

Note that this system can be integrated with the “traditional” (such as non-Web-based)

Statistica concurrent network or a Statistica enterprise system authentication scheme.
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Competitive Advantages

The competitive advantages of Statistica Enterprise Server applications start with the complete
list of unique features of Statistica itself. Further, unlike the competing products, we offer a
complete application (a “solution”) with a Web-based user interface and not merely a
“development kit” (although the development kit facilities are also available to extend or
customize the system). Also, we do not require that a specific Web server software be installed
tirst (which may or may not comply with the client’s security standards and other policies).
Finally, our system is controlled by industry standard VB scripts, C++, HTML, and XML that
can be easily modified by users or system administrators. In addition, our distributed
processing and multithreading technology delivers performance and system responsiveness

that is not matched by any competing products.

Knowledge Portal

A designated Knowledge Portal application is optionally available that enables users to
effectively and securely distribute organized sets of output documents over the Web. It offers
support for workgroups of users (each with different access privileges, and thus access to
different parts of the database of output documents), intuitive tree-view organization of
available materials, and options to broadcast documents updated on the Web server in

real time.

Statistica Enterprise Server Demo Movie

How does Statistica Enterprise Server work? Visit Statistica’s Web site, http://statistica.io/, to
view an informative presentation of the unique features of Statistica described here. The movie

also includes a step-by-step example application.
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