Appricon

A S .
Analysis Studio

For Windows

Statistical Analysis and Data Mining for
Managers and Researchers

User Manual

Version 6

Appricon Inc.

Web Site:http://www.appricon.com
Email contactinfo@appricon.com

Legal Statement

No part of this manual may be stored in a retrieval system, tratiesingr reproduced in
any way, including but not limited to photocopy, photographs, magnetic, eleabronic
other method, without written permission from the publisher.

Appricon Inc. makes no guarantees with respect to the software and docuonesbait
specifically disclaims any implied warranties of fitness and compétibolr any
particular purpose.

Microsoft, Windows, Oracle, Excel are trademarks efrthespective owners.

Analysis6e is a Registered Trademark.
Copyright © 2005-2010 Appricon Inc.

Analysis 6 — User Manual by Appricon 1 from 85



TABLE of CONTENTS

INTRODUCTION ...tiiiiiiiiieii e et e e neeeen L
ANALYSIS STUDIO FRAMEWORK .......ciiiiiiiiiiii e 2
ANALYSIS STUDIO PROGRAM INSTALLATION ....coviiiiiiiiiiie e e 3
System REQUITEMENES .. .. it e et e ve e e e e e e aeeees 3.1
Analysis Studio Installation .............coviiii i 3.2
ReQISIration .........ciieiii i e 323
Regional Settings SUPPOIT ... ..u i e 3.4
Treating Missing Values ...........ccoiiiiiii i i e 3.5
Data Sets FEAUrES .........c. it e e 3.6
ANALYSIS STUDIO PROGRAM OPERATION ......oiiiiiiiiieiiiiii e 4
MaIN MENU BAX ...t e e 4.1
Fle MENU ... e 41.1

LN PP UPPPRD 951 B i |
OPBN e e 41012

SAVE AS ot 4113
SV .t e 41.1.4
P L e 4115
EXPOIT TAD ..o e e 4.1.1.6
Xt e 41.1.8
Edit MENU ..o e e e e 41.2
ProjeCt MENU ... e e e e 4.1.3
Add DAtB SOUICE ... .evitie et et et et e et e 41.3.1
Delete CUIrent M ... e et e 4.1.3.2
Data MENU ...viiee e e 4.1.4
Add Variable ... 4141
Variable Properties .........cooiv i 4142
I e s 4.1.4.3
Creating @ Filter ... e 41.4.4
Applying and Deleting a Filter from a Multiple Data Sces Project .......... 4.1.45
TrANSTOMM .. e e e 4.1.4.6
Function Editor SCreen ..........c.oiiii i e e 4.1.4.7
Multiple Variables Transformation ...............ccoooiiiiiiiiii i 4.1.4.8
DUMMY Variables ... 4.1.4.9
SEAIStICS MENU ..ot e e e e 4.1.5
Brief ANAIYSIS ... 4151
Frequency / HiStOgram .........coooiuie i e e e e e e 4.1.5.2
Data COorrelation ...........coouiiiie e e e e 4.1.5.3
Auto Data Correlation ..........ooovuii i e 4154
Data Correlation and Auto Correlation Test Framewordply ................ 4155
Simple Regression (Explore Variable Relations) ..............cccoooieivienn e, 4.1.5.6
Simple Regression ANAlYSIS ...t 4.1.5.7
Multiple Regression (Explore Multiple Variable Relations)................... 4.1.5.9
LOQIStIC REQIESSION ... .eeii ittt e e e e e e 4.1.5.10
Logistic Regression (Fractional Polynomials) ..o, 4.1.5.11
COX REQIESSION ...ttt et e e e e e e e 4.1.5.12
Time Series and FOrecasting .........ocoiuuie it e e 4.1.5.13
Cross-Tab tables ... 4.15.14
ChartS MENU ... e e e e e e 4.1.6
NEW CRAIT .« e e e e et e e 41.6.1
Legend Location and FOrmat ...........ccooiiiii i e 4.1.6.2
Percentage DiSPlay .....cc.oiuiie i 4.1.6.3
TO0IS e 4.1.8

Help oo . 419

Analysis 6 — User Manual by Appricon 2 from 85



1 INTRODUCTION

Analysis Studio is statistical software designed by Agprikc. to serve managers,
executives and researchers from different fieldstef@st.

The software was designed to serve the needs of buprgessionals who seek
scientific validation for their decision-making processe

A unigue and user-friendly interface also enables buspreésssionals to explore and
solve common challenges, quickly and accurately.

With Analysis Studio you can:
Build a demand curve for your products
Predict sales levels
Identify customers with high churn likelihood
Understand relationships between multiple-variables asectumber of working
hours, salary and professional rank
Understand factors that lead to employee satisfactidimetention
Reduce costs by analyzing hidden relationships between raaviataand
production
Predict profit levels based on accurate prediction®stf and sale revenues
Identify profit failures before they occur

Analysis Studio also provides the tools for solving countiissr optimization

challenges in a quantitative (precise) manner, as opposegualitative (assumption)
manner.

Analysis 6 — User Manual by Appricon 3 from 85



2 ANALYSIS STUDIO FRAMEWORK

4 Analysis Studio :: Data$ :: Data (205 Rows x 14 Columns)

File  Edit  Project Data  Statistics  Charts  Tools  Help

PNEHS % B e F A NVE

Projsct Explorer & Variables | D'ata | New Chart | Regiession | LogisticRegression
4_._ ) AnabsisProiect] Customer_code Region Date Green_shirt Price pre_sales Planograma cell Blue jacket 8
=€) C\Documents and S ettings\RontC 1 1014.00 South 19/03/2004 00:00:00 675.00 7900 200.00 0.00 1900.00 L
= Data$ 2 22|00 South 13/03/2004 00:00:00 1916.00 7900 200.00 0.00 4500.00 3
z: g 2 3 227200 South 13/03/2004 00:00:00 1916.00 7900 200.00 0.00 1900.00 3
B Mew Chart 4 230600 South 13/03/2004 00:00:00 1916.00 7900 200.00 0.00 2200.00 3
B Regiesion 5 |2340.00 South 13/03/2004 00:00:00 1316.00 7300 20000 0.00 1435.00 3
B LogisticRegression
5 237400 South 13/03/2004 00:00:00 1916.00 7300 20000 0.00 1988.00 3
7240200 South 13/03/2004 00:00:00 1916.00 7300 20000 0.00 1435.00 :
o | 3EEE00 South 17/07/2004 00:00:00 2927.00 3300 60000 0.00 3001.00 1
9 370000 South 17/07/2004 00:00:00 2927.00 3300 60000 0.00 2100.00 1
10 373400 South 17/07/2004 00:00:00 2927.00 3300 60000 0.00 2600.00 1
11 376800 South 17/07/2004 00:00:00 2927.00 3300 60000 0.00 2200.00 1
12 380200 South 17/07/2004 0000200 2327.00 99.00  00.00 0.00 3001.00 1
13383600 South 17/07/2004 0000500 2327.00 99.00  00.00 0.00 4500.00 1
14 | 3870.00 South 134012004 00:00:00  3056.00 59.00  200.00 1.00 4360.00 1
15 | 3904.00 South 13/01/2004 00:00:00  3056.00 5900 200.00 1.00 1650.00 1
< > 16 393800 South 13/01/2004 00:00:00 3056.00 5900 200.00 1.00 212000 1
Project Explorer 17 397200 South 13/01/2004 00:00:00 3056.00 5900  200.00 1.00 3000.00 1
18 | 400600 South 13/01/2004 00:00:00 | 3056.00 59.00  200.00 1.00 2635.00 1
@C“"“e alhait 19 |4040.00 South 13/pf/2004 00:00:00 305600 59.00 20000 1.00 3600.00 1
Explore Multi Variable Relations 20 550200 South /0342004 00:00:00 3636.00 7900 200.00 1.00 2200.00 1
21 55300 South 25/03/2004 000000 3636.00 7900 200.00 1.00 3400.00 1
xplnre Yariable Relations 22 |5570.00 Southy 25/03/2004 00:00:00 3636.00 7900 20000 1.00 1500.00 1
D . . 23 |5604.00 25/03/2004 00:00:00 3636.00 7900 200.00 1.00 3847.00 1
&= |Simple Cormelation
24 |5638.00 uth 25/03/2004 00:00:00 3636.00 7900 200.00 1.00 3210.00 1
@ @ E vent Classifier 25 |BE7200 South 25/03/2004 00:00:00 3636.00 7300 20000 1.00 3947.00 1
26 104800 Central 19/03/2004 00:00:00 675.00 7900 200.00 0.00 2200.00 B
Properties | Tool Box £ ¥
Skatus : Ready L f.OFH\ne -

The Analysis Studio screen has three main frames:

Frame 1: Project Explorer — Includes a project framewitgklata source paths, current
statistical tabs and names and filters of project b

Frame 2: Operational Display — Includes the exchangedideatahe top. By clicking on
a tab, its linked data will appear.

Frame 3: Tool Box — Contains the quick launch exchangegiien for the main
statistical procedures.

3 ANALYSIS STUDIO PROGRAM INSTALLATION

3.1 System Requirements

To run Analysis Studio, you need an IBM-compatible compurtér a Pentium 3 or an
equivalent processor or better, at least 128 MB of menaonyouse, Windows 2000, XP
or later, .NET Framework component, and 100 Megabyte fraeeson your hard disk.
Note: please use Windows Update® to obtain .NET Framewaskc@rthe link:

Analysis 6 — User Manual by Appricon 4 from 85



3.2 Analysis Studio Installation
Note: To install Analysis Studio on Windows 2000 or latet yaust be logged in to your
computer with administrator privileges.

1. After downloading the software package from the Appricohsie, click the
“Setup” button and follow the Wizard instructions.

2. When installation is complete, start Analysis Studielmking the “Start” button,
pointing to Programs and selecting the Analysis Studio. ic

3.3 Registration

1. Enter your user name and product key.
If you do not have a product key, you can purchase one frertalysis Studio
web site (http://www.appricon.com). If you are a regjied user, and you have
lost your product key you can contact Appricorid@appricon.corp and we
will email you your user name and product key.

2. Inthe first Analysis Studio dialog box, please etierproduct key that was sent
to you as part of the downloading process. You only haeater your user name
and product key once, the next time you start Analysidi®&the program will not
ask you for this information again.

3.4 Regional Settings Support

The program supports regional differences as displayda iRégional settings dialog
box in Microsoft windows 2000/XP/VISTA/2003 server® Contralmes.

The program supports the following formats from the Miofb¥/indows settings:
Formatting symbols: All Windows characters are supportatidprogram.

Date formats: MM.DD.YY, DD.MM.YY or YY.MM.DD

Culture settings: The program supports over 170 languagesaaidlorencies.

3.5 Treating Missing Values

The program calculates variables that have numeniesalnd ignores variables that
contain text or date values. If there is a text value program ignores it and no
calculation will be computed. The program supports legarseors (for example:
14,000.0, $14.00, -14.00) and ignores illegal separators (forpdsaid's, 14-5, "14")
At any case, the program will not transform missingigalinto zero. The program
worksheet will display a missing value as N/A.

3.6 Data Sets Features

The program allows unlimited number of columns and rovead@l take into account that
as more values are added to a data set more computatwitl be necessary for
statistical procedures. The program will display the datand its attributes as the
original data set file.

It is advised to have a formatting procedure made at ihmalrdata set file.
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4 ANALYSIS STUDIO PROGRAM OPERATION

4.1 Main Menu Bar

The Main menu bar choices provide the following options:

File: New, Open, Save, Print and Exit

Edit: Data manipulations such as Copy, Cut, and Paste

Project: Add data source, Delete current item and Project pliepert
Data: Datasheet and columns properties.

Statistics Statistical procedures such as regressions, signifiesist classification etc.
Charts: Chart creator

Tools: Layout options

Help: PDF help file and version info

Analysis Studio— User manual by Appricon 9 from 92

4.1.1 File menu

4.1.1.1 New

By clicking the File | New option, a dialog box with daidt project name appears. A
user may change it. For the stand-alone version cfdfterare, the off-line check-box
should stay on.

- [5]X]

File  Edit Project Data  Enwironment  Statistice  Charts Tools  Help
EHS S LB Fe ) EE W[ [ [

i Project Explorer ﬂ]

Analysis Project Manager:

Recent Projects Project Properties I

Project Mame !AnalysisPloiecn |

Creation date  09/05/2010 22:67.26
Last Modified  09/05/2010 22:57.26

Make thiz Project an Offine Project [default]

1 Project Explorer

@Cleale a Chant

E Explore Multiple Yariable |
Relations

|
Euplule Wanable Relations |
Simple Cormrelation |

Open project... Cancel Create new

Event Classifier

( Tool Box | Properties

Status : Ready = Online ~

After clicking “OK”, the database connection Wizard appearorder to provide an
interface for pooling data from a file with one of teildwing known file extensions of
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MSSQL 2000® or higher, Oracle 8.0® or higher, Excel 4.0® or hjgh8¥, MSAccess
97® or higher and XML.

A user who wishes to pool data from SAS® or SPSS® or dtkebrmats should first
save the data in the XML/TEXT/CSV formats and thende Analysis Studio® data-
base connection Wizard for pooling the data.

Database Connection 1: Extracting Data Out of an Excel 2000® File

1= Tnailuse Can mestion Mivar d

After selecting an Excel file from “Database Typetlat left side of the screen, the three
options appear on the right side of the screen:

New Connection: use this option to set a new commetd a data file.
Recently Used: displays the last eight files useded by most recent use.
Most Used: displays the last eight files used, sdyyggopularity.

Database Connection 2: Using a New Connection

T A

b raba o

Use the File Name browse button to locate and seléesieed file. Make sure that the
file you select is the right Excel® version. Set iheader option to either “Yes” or “No”:
- Ifthe Header option is set to "Yes", first row vadud the file will turn into
Analysis Studio variable names, one for each column.
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- If the Header option is set to "No", Analysis Studidtl use its default names for
each column.
Database Connection 3: Selecting a Spreadsheet

On the left side of the Wizard screen, a user chabsedesired spreadsheet (in the case
of Excel ® or other single table or view file). A usancselect only one table to be
extracted. After selecting a desired spreadsheet, sluseld use the selection arrows in
order to move this spreadsheet to the Working Set fraateepresents actual data for a
display on the application grid.

Database Connection 4: Selecting Columns from a Spreadsheet

= Salafure Larrection Wicad

Y T T . . [ gt Srap

It is possible to select all columns of a spreadshedbhple clicking the spreadsheet
name (in this case "Data$") or to select one or mbits aolumns. After selecting
desired columns, a user should use the selection amawvder to move columns to the
On Report Columns frame that represents actual coluonriisiplay on the application
Data grid tab page.

A user can change the original order of columns (tis¢ dmlumn of the list is the left

column on the grid) or sort them by using the Tools fragaéufes on the right side of the
Wizard screen.
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Database Connection 5: Filtering Selected Columns Data

The user can use the Data Filter frame for excludingagssary data from a selected
column (field). The first step is to select a desireldiimn on the left frame (in this
example: the Region column) by using the arrow buttoa.désired column header
appears at the right frame of the Wizard. The secamlistto compose its filter out of
the proposed conditions. A multiple-layered filter isnpmsed by using the "OR" and
"And" operators. The Filter option is also availabten the Main menu bar: Data | Filter.

4.1.1.2 Open

The “File Open” option serves for opening an Analysis Btiite named (*.stp) that
represents a previously built project. The Wizard usesi@beg box for this purpose.
Open *stp file: Selecting the Desired Project

By selecting a *.stp file (In this example 210706.stp) thgeptalata and all statistical
procedures will be retrieved and displayed on the aplitatreen.
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Displaying the *stp file

The file is opened with all saved data and statisticadguiures. The user can delete or
include additional statistical procedures or any data manipaland save everything to
the current file or a new one.

4.1.1.3 Save As

The “Save As” option serves for saving data and stzdigbrocedures of the current
project. The project will be saved using two files: a *adde that contains all data that
were available at the time of saving and *.stp file tlwattains all statistical procedures
that were available at the time of saving. If this efirst time a project is about to be
saved the Save As dialog box will allow a user to waitkesired name for a project and
to select a folder that will contain the two projedéiles.

4.1.1.4 Save

This option allows for saving a project that has alrdaeln saved at least once during
the current session. There is no dialog box for this m&goce the project is already
saved according to the Save As settings.

4.1.1.5 Print

This option serves to print current statistical or ttely data. Clicking on this option
generates a report viewer that displays current seleaibetbta in a print preview mode.
The report viewer has its own menu bar that includes:

Pages Navigator, Refresh, Print Setup, Page Setup, Eaget or Excel and Zoom.

The picture above shows the Report Viewer menu bar.
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4.1.1.6 Export Tab

There are two export options: “Export to Excel” and “ExgorPDF” each of these
options is designed for transformation of statistarathart tabs into Excel or PDF
format. To use these options the user should click odekred tab and then to go to:
File | Export Tab. In the Export Tab submenu, the useselatt the desired export
format.

4.1.1.7 Export Data

This option exports the manipulated data (i.e. data that¢ Dummy variables or filters
etc.) to a XML or CSV format for further use by otheftware tools.

4.1.1.8 Exit

The “Exit” procedure closes the entire software ses$toior to closing, a dialog box
appears in order to assist the user in choosing the agteopiosing option.

4.1.2 Edit Menu

Editing data or variables (columns) includes deleting, addunting, copying and
pasting. The editing operations can be done before atgt&tal procedures are done.
After performing a statistical operation the editingiams will be disabled.

Cut
By clicking the “Cut” submenu option, a user can cut markdd aad paste their values
into targeted cells on the Data tab grid or into MiofbExcel® grid. If targeted cells on

the Data grid have another format than the cells theg e, a warning message will
appear and the operation will be cancelled.
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Copy

By clicking the “Copy” submenu option, a user can copykad cells and paste their
values into targeted cells on the Data grid or into MizftdSxcel® grid under the same
constraint as mentioned above.

Paste

By clicking the “Paste” submenu option, copied or cut aeilsbe pasted into target cells
under the same constrain as mentioned in the Cut frame.

4.1.3 Project Menu

4.1.3.1 Add Data Source

Analysis Studio supports multiple-data sources for a projdé® user can add as many
Data Sources as needed. Each Data Source is represghtéd own Variables and Data
tab pages. A user can swiftly switch between two orenizata Sources and perform
statistical inquiries for each Data Source within thena project.

To add a new Data Source to a current project:

In the Project submenu, select “Add Data Source”.

Working with Multiple Data Sources

In the screenshot above, there are two Data Sourbedirst one has four statistical
procedures. The Logistic Regression is the current s&aefiwhich is also marked in the
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Project Explorer frame. The second Data Source hastatistical procedure which is
multiple regression.

4.1.3.2 Delete Current Iltem

A user can delete one or more Data Source items. Bhert®vo ways for deleting a Data
Source item. A user can right click a Data Source oloethe Project Explorer frame and
then select the Delete option. Alternatively, a sar select a Data Source object in the
Project Explorer tree frame and then select thetBakgbmenu option from the Project
submenu.

4.1.4 Data menu

4.1.4.1 Add Variable

This option serves for adding a new variable to an egistata set. When clicking the

Add Variableoption, theNew Variabledialog box opens and a user can set new variable

settings such as Name, Type, Size, Culture, Fornetgul value and Decimal places if
the variable is a numeric type.
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4.1.4.2 Variable Properties

This option is available for existing variables and isdusedisplay variable properties
while working with the Data tab window. A user can chaveggable properties as
needed except for a variable Name and Type.

4.1.4.3 Filter

TheFilter option serves for filtering existing data set rowsésd. By applying the Filter
option, a user can change the data set as desiredicByg the Filter sub-menu, the
Filter expert Wizard appears:

A user can select the desired field (column) for fittgrfrom theAvailable Fieldson the
left side of the window. The “Preview Values” buttonpdizs/s values for the selected
field. By clicking on the arrow button in the middleetselected field moves to the right
side of the window and the filtering procedure can betedea
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4.1.4.4 Creating a Filter

The Data Filter frame presents a filter that a useates. A filter can have one condition
or multiple conditions. A field name is displayed abake filter boxes.

=1 Statistical Wizard - Filter Expert

[ Avalable Fields ] [ Data Fiter |
= T7] On Repon rwas].mm Cocel  Sbmd

7 Sk cotton
7 Planograma cel

] Price

T White_e Isl.-;roeﬂmn
T Bhue jacket st arger ThanOrEquall
T pre_sales IsLessThan

T3 Month visis IsLessThanOrEqualTo
T Date IsNotBetween

I Region

T Shelf sea

7 Custome:_code
1] Month_ncome

IsNotEqualTo
Ishll

|_Preview Values

[ Concel [ Nea>

The Conditioncombo box stores 15 conditions that are availabledosshfrom. The
Preview Valuesext box is for selecting or writing values for thendition settings. The
Concat(Concatenation) combo box serves for creating aipheliconditions filter. The
use of "OR" in the Concat field is to separate conditimn the same filter and the use of
"AND" is to combine one or more conditions with thestfione. A filter condition can be
removed, viewed or edited in order to change former conditioperties. After creating
a filter, thefilter resultsscreen appears and displays cases that are includegw a
filtered data set.
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A filtered data set is considered a subset of the majagtrdata and has its own node on
the Project Explorer left frame. Any new statistipedcedure that performs on the filtered
dataset will be displayed under tNew Filternode.

4.1.4.5 Applying and Deleting a Filter from a Multiple Data Souces Project

To create a filter from a multiple data sources ptogaiser should select the appropriate
data node and select “Filter” from the Data menu or les=tbutton. The procedure for
deleting a filter from a multiple data sources projet¢he same as for a single data
source.

4.1.4.6 Transform
Clicking the “Transform” option generates the varigbdasformation Wizard that assists

in producing a new variable with the same propertieseasriginal one, but with another
name or, based on the original name but with some prepetianged.

Analysis 6 — User Manual by Appricon 16 from 85



Transform Wizard

By selecting a desired variable on the left side oftimelow and clicking the arrow
button, two options for transforming the selected variabdéeproposed.

Transform into a new Variable: A user can create a new variable based on current
variable properties. At any time, a user can change altefaiable name, data type and
desired decimal places.

Transform current Variable : A user can change variable properties by using the
“Expression” button.

The Transform Wizard can deal with a multiple varialitansformation by clicking the
Submitbutton for each variable transformation.

£=] Statistical Wizard - Transform Variable

Choose: the way & group is displayed and evaluated.

IDotat} [Contomer_code] [@ T_Pice_1 - Piceltpee_sales] Concel  Submi |
[Datas] [Fegion] () Transfom into a new Vanable

[Datas)(Date]

[Datas] [Green_shit] T_Price_1 Scientfichumber + | decimals 2 &
[Datat] [Price] '
[Datas] [pee_sales] ; [ ]
[Datat] [P ama cell (O Transhorm cusrent Variable |_Expeession |
D atas) [Bloe jacket] y
[Data$) white_te] »
[Data$}[Sik catton] |
[Datas] [Shek ea]
[Datas] Marith visis]
[Datat] Month_income]
[Data$) [Chuan]
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4.1.4.7 Multiple Variables Transformation

As the user clicks the “Finish” button, the new varédriables are computed and
presented on the Data tab grid as seen in the scredredbot

4.1.4.8 Function Editor Screen

The function editor is a powerful creator of scrigtel functions that can assign
functional and logical expressions to variable valirethe screenshot above, a simple
function is assigned to the “T_price_1 new variable”. Bskog the "OK" button, the
new function becomes the default function of the naviable as seen in the screenshot
below.

4.1.4.9 Dummy Variables

Dummy variables are also known as design variables analsad to transform non-
numeric variables to numeric variables that can beidsal in statistical procedures like
regressions of all types. For example: If one wouldtikenderstand the contribution of
the "Region" variable on sales, transforming the "Regimn-numeric values (such as
"East"; "North" etc.) into some numeric values (ieast" will be transformed into "1"
and "North" into "0") is a must.
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Creating Dummy Variables: Step 1

£=i Statistical Wizard - Create Dummy Variables

Choose the Variables that you wish to explare.

Select the vanables pou wish to test
[[] Customer_code

] T

Date

o o o o
5
4
3

() Recode as Number (O Recode as T/F (bookean)

Cancel | [ Fnish |

Select the option “Dummy Variables” from the DatanoneA user should select a non-
numeric variable/variables for a transformation. Amalysis Studio software
automatically creates a dummy variable from an origin@l. Each value name of a
dummy variable always has the same pattern: DUMMY _maigiariable name_original
value. For example: from the "Region" variable Ansl\&tudio has created Dummy
variable values that had four different values.
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4.1.5 Statistics Menu

The Statistics menu contains the statistical procedbhegsAnalysis Studio computes.

The statistical Wizards and outputs are designed fearelkers as well as business users.
Each one of the statistical procedures has its owpdgb and a unique node in the
Project Explorer that makes navigation simple and gletwery powerful for data
manipulations.

4.1.5.1 Brief Analysis

To get a clear insight into variable values the B#irélysis procedure contains desired
variable parameters including advanced statistical paeasiet

Brief Variable Analysis Wizard Step 1: Selecting a Variable

[=i Statistical Wizard - Brief Variable Analysis

Chioose the Vaniables that pou wash 1o explore.

Sedect the vanables you with to test

[] Green_shat

[¥] Price
=eestles |
] Planageama cel
] Blue jacket

] white_tie

[ Sik cottony

[[] Shek aea

] Month visite

] Month_income
] Chun

Clear Selection  Select Al

" Cancel | Head >

A user can select one or more variables for theirpatars. In the above screenshot, the
variables "Price" and "pre_sales" are selected. Thesoeaenshot displays the measure
values for each selected variable.

Brief Variable Analysis applied to variable results ieation of an entity with the same
name accompanied by Stats. This entity appears as a nagtethm®¥ariable Stats node

in the Project Explorer frame. The user can prinselsave or delete each such entity. In
addition, each entity appears as a tab in the tab fages and when selected its
parameters are shown.
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Brief Variable Analysis Tabs and Nodes
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4.1.5.2 Frequency / Histogram

The Frequency / histogram procedure produces frequency andaimstodormation for
obtaining a clear insight into the values of a desire@bh. This information is
produced according to the selected Histogram mode and parameter

Frequency / Histogram Wizard Step 1: Selecting Variables

Select “Histogram” mode and parameters for one or mamahles. This selection will be
applied to all selected variables. It is demonstrated below

Frequency / Histogram Wizard Step 2: Selecting Parameters
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In the above screenshot, the user has selected 4 parsimet of the possible 18
parameters.

Frequency / Histogram Wizard Step 3: Presenting Results

For more than one variable, a user can navigate betveembles by clicking on a
variable name on the left side of the Wizard window. iVheiser decides to save the
variable information, the checkbox left to its narhewdd be selected.

Frequency / histogram applied to a variable results intioreaf an entity that appears as
a node under the Histograms node in the Project Expl@me. It has the name of
Histogram with a variable name in brackets. The usepaat, close, save or delete each
such entity. Also, each such entity appears as a t#ie itab pages frame and when
selected, it shows its information.

4.1.5.3 Data Correlation

The Data Correlation Wizard computes the Pearson'slatoretest that measures the
linear strength between two variables. A correlaticultas between "-1" to "+1" where
"-1" represents a negative perfect linear relation, é@tesents no correlation at all and
"+1" represents a positive perfect linear relation. A sbeuld be aware that the two
variables have to be normally distributed.

For example: A correlation result of "- 0.9" betwé&PBnice" and "Sales level" for product
"A" indicates that as "Price" goes up the "Sales lege&s down. A correlation result of
"- 0.3" between "Price" and "Sales level" for product iflicates that as "Price" goes up
the "Sales level" goes down but product "B" has a wealtation between "Price" and
"Sales level" than product "A".
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Data Correlation Wizard Step 1: Selecting the Variables

In the above screenshot, two variables (“pre_sales” Rlahtgrama cell”) were selected
to be tested for correlation with one variable (“Phice

Data Correlation Wizard Step 2: Presenting Results

4.1.5.4 The results of the Data Correlation test argepted as an entity on a single tab
and as a node on the Project Explorer frame. Thecaseprint, close, save or delete each
of the Data Correlation procedure results separately.
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4.1.5.5 Auto Data Correlation

The Auto Data Correlation Wizard computes the Pearsor’slation test, which
measures the correlation strength between two variabksor parts of current data set
variables. As in the Data Correlation test, a conaatesult is between "-1" to "+1"
where "-1" represents a negative perfect linear relat@mrepresents no correlation at all
and "+1" represents a positive perfect linear relation.

Auto Correlation Test Wizard Step 1: Selecting a Variables

In the above screenshot, all of the current datass&thles were selected in order to test
the correlation between each other.

Auto Correlation Test Wizard Step 2: Presenting Results

In the above screenshot, the results of all of tmeetaiion between current data set
variables are presented as well as their short intetpre. By clicking the “Finish”

button the results of the Auto Data Correlation test into an entity that is presented as
a single tab and a node under the Data node on thePEogelorer frame. A user can
print, close, save or delete each such entity separdiet default Auto Correlation name
can also be change into a specific one.

4.1.5.6 Data Correlation and Auto Correlation Test Results Didpy
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4.1.5.7 Simple Regression (Explore Variable Relations)

Analysis Studio has a sophisticated and powerful regreasialysis procedure. The
software supports five regression types, an unlimited nuofb&ariables and cases for
analysis (limited by computer power only), a unique Bégtioautomatic engine, What-
If and Sensitivity tables as well as a large number aimpaters and charts to assist
gaining a good model in a short time.

4.1.5.8 Simple Regression Analysis

Regression is a statistical method used to describeldt@nship between two or more
variables. In Analysis Studio the simple regressiongmarce is used to describe the
relationship between two variables. Using the regressialysis the user can explore the
influence of the variables on each other and prediet whil be the variable value by
having the other variable value. Unlike correlation tdsis tequire both variables to be
normally distributed, in regression analysis only the déperariable has to be normally
distributed. The independent variable (x) can have aalafistribution or not.

There are some basic assumptions the user shouldchtakactount while performing a
simple or multiple-regression analysis. Those asswmpghould be considered as
assumptions and not as facts since real world simpleutiiple regression models rarely
contain them all. If the user finds that there is agxoslation of the listed assumptions
further steps should be considered.

- The relationships between the explained variable (d)esplanatory variables
(Xi— Xn) are linear.

- For any values of expletory variables (Xi — Xn) thendead deviation of the
explained variable (Y) is constant (the same) foesllletory variables (Xi — Xn).

- The explained variable (Y) is normally distributed.

- The errors (Residuals) are independent of probability.

Simple Regression Analysis Wizard Step 1: Selecting théariables
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The first regression analysis screen is used for sadettte desired variables. The user
should first select thExplained Variableand a singl&xplanatory VariableBy clicking
the arrow button the selected explanatory variablebgilinoved to theebectedcolumn.

After selecting the explanatory and the explained vaggattie user can select one of five
regression types or use the default value “All Regressidithe user selects a specific
regression type, the next screen will contain theessgon line chart and the regression
equation.

Simple Regression Analysis Wizard Step 2: Displaying a Spéc Regression Type
Results

It is advised to make use of the “All Regressions” opbiecause it computes all
regression types and allows the user to select theappsbpriate and precise type of a
given problem. If the user selects the All Regressation, the next screen will contain
three display options:

1. Automatic Best Fit: presents the regression type that has the besakre.

2. Manual Defining: allows the user to determine his preferred regresspmn ty

3. Automatic Best Fit Scoring presents R/values from all regressions.
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Simple Regression Wizard Step 3: All Regressions OptidResults
- Automatic Best Fit

Simple Regression analysis Wizard Step 4: All Regressionption results - Manual
Defining
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Simple Regression analysis Wizard Step 5: All Regressiof@gption Results -
Automatic Best Fit Scoring

After selecting the desired regression type and clickiegNext” button a third Wizard
screen appears showing the regression chart and equation.

Simple Regression Analysis Wizard Step 6: Displaying Regr&en Chart and
Equation

The last Wizard screen is the results screen afetipeession computation. The results are
presented in the Wizard window to provide the user the ajppbytto change the
regression type or the data set if the results indeg®blem.
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Simple Regression Analysis Wizard Step 7: Displaying Regr&@en Quick Results

=i Statistical Wizard - Regression

Hame

Method: Polymamial
Selecting Al Variables
S5E

Multiple R
R-Squae

Adssted R-Squase
StdEmof Est
Dusbin - Watzon

F

pvahae

Gini

Parameters

W@ @ m e W=

=5

Value

195385500.1
05884
03433
03373
95,9347

52 6687

01233

[ Frah |
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Working with Simple Regression

After the Simple Regression Wizard is complete, tfensre framework is ready to
allow the user to inquire and calculate further, basetth@Wizard results.

Simple Regression Framework View

The “Simple Regression” statistical procedure hasvits node name and tab window
(marked in green for the purpose of this explanationg. Simple Regression framework
contains six main frames (marked in orange). Eacheshthas its own sub-options
(marked in pink).
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Simple Regression Framework Options

1. Summary

a. Cases

b. Variables

c. Parameters
2. Charts

a. Regression

b. Error

c. Gain

d. Lift
3. What-if

a. What-if Calculator
4. Sensitivity

a. Sensitivity Calculator
5. Anomaly

a. Anomaly Calculator
6. Equation

4.1.5.9 Multiple Regression (Exploring Multiple Variable Rdations)

In Analysis Studio the multiple regression proceduresed to describe the relationship
between two or more variables. There are no limit$hfe explanatory variables number.

Using multiple regression analysis the user can expt@énfluence of the explanatory
variables on the explained variable and predict whagxp&ined variable value will be
by having the other variables value. Unlike a Correlatiotntias requires that both
variables be normally distributed, in regression amalysly the depended variable has to
be normally distributed. The independent variables (an)lave a normal distribution or
not. There are some basic assumptions the user shkelshta account while performing
a multiple regression analysis. Those assumptionddsbewonsidered as assumptions
and not as facts as the real world simple or multipégession models are rarely
containing them all. If the user finds that there is agroolation of the listed
assumptions further steps should be considered.

The relationships between the explained variable (¥)explanatory variables (Xi — Xn)
are linear.

- For any values of expletory variables (Xi — Xn) thendead deviation of the
explained variable (Y) is constant (the same) foeslletory variables (Xi — Xn).

- The explained variable () is normally distributed.

- The errors (Residuals) are independent of probability.
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Multiple Regression Analysis Wizard Step 1: Selecting th¥ariables

The first regression analysis screen is used for sajettte desired variables.
The user should first select the Explained Variablsetect one or more
Explanatory Variables click the arrow button and theceld explanatory
variables will be moved to the Selected Columns.
After selecting the explanatory and the explained vaglthe user has two
options for gaining a good model:

1. Selecting multiple regression type.

2. Selecting best subset method.

1. Selecting Multiple Regression Type:

The user can select one of five multiple regressipadyr use the default value, “All
Regressions”. If the user selects a specific regresgian the next screen will contain the
multiple regression residuals chart and the regressioniequa

Multiple Regression Analysis Wizard Step 2: Displaying a Spé#fic Regression Type
Results(Residuals)

It is advised to make use of the All Regressions opticaulme it computes all regression
types and allows the user to select the most appropnat@recise type of a given
problem. If the user selects the All Regressions optlmnext screen will contain three
display options:

1. Automatic Best Fit: Presents the regression type that has the béstRre.

2. Manual Defining: Allows the user to determine his preferred regressipa.ty

3. Automatic Best Fit Scoring Presents R'values for all regressions.
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Multiple Regression Analysis Wizard Step 3: All Regressns Option Results,
Automatic Best Fit

Multiple Regression Analysis Wizard Step 4: All Regressns Option Results
Manual Defining
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Multiple Regression Analysis Wizard Step 5: All Regressns Option Results,
Automatic Best Fit Scoring

After selecting the desired regression type and clickiegNext” button a third Wizard
screen that displays the regression chart and equiji@ais.

Multiple Regression Analysis Wizard Step 6: Displaying Reggssion Chart and
Equation
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2. Selecting Best Subset Method:
For multiple regression analysis that contains a latgeber of explanatory variables a
method for reducing the explanatory variables number isrestjuin order to have a stable
model that is easy to interpret.

By using a best subset method, the user can avoid oweg-fih unnecessary complex
model.

Analysis Studio default best subset methonger Allwhich means that the software
computes all variables excluding only inner-linear corratav@riables. The software
supports two additional best subset methods:

1. Stepwise by P value
2. Stepwise by Adjusted R squared

The user can select the desired method based on pepseleatnce.

The last Wizard screen is the results screen afeipession computation.

The results are presented in the Wizard to provide tiewith the opportunity of
changing the regression type or the data set if thétsesdicate a problem.

Multiple Regression Analysis Wizard Step 7: Displaying Reggssion Quick Results
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i=i Statistical Wizard - Multi Regression

| Name | Coefficients | Standard Enror T F | Lowelimt | UpperLimit
——| 1 |Constant 9886 03233 05185 0 92511 105208
2 |pre_sales 03031 0031 9755 0 02423 0.364
Unused Variables
3 |Pice 0837 00677 12830 0%% 0704
Parameters | Shel aiea 07401 00355 MEEE8 0 06706 08095
Coe= =] -

i=i Statistical Wizard - Multi Regression

Name Value
m' 1 |Method Power
A 2 | Selecting Al Variables
= 3 |SSE 64447
4 | Muliple R 03413
5 |RSquae ik
& | Adusted R-Square 08344
7 |SiEwofEst n17%
8 | Durbin - Watson 1.7037
9 |F 5188339
10 |prvahue 0
11 Gini Lilice
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Working with Multiple Regression

After finishing the multiple regression Wizard, the s@ite framework is ready to allow
the user to inquire and calculate further, based okMizard results.

Multiple Regression Framework View

As any other statistical procedure the multiple regoegsiocedure has its own node
name and tab window (marked in green for the purpose oéxpilanation). The multiple
regressiorframework contains six main frames (marked in orangaghtof them has its
own sub options (marked in pink).

Multiple Regression Framework Options

1. Summary

a. Cases

b. Variables

c. Parameters
2. Charts

a. Residuals

b. Error

c. Gain

d. Lift
3. What-if

a. Multiple variables What-if calculator
4. Sensitivity

a. Multiple variables Sensitivity calculator
5. Anomaly

a. Multiple variables anomaly calculator
6. Equation display

Analysis 6 — User Manual by Appricon 38 from 85



Logistic Regression

The goal of Logistic Regression is to find the besnfitimodel that describes the
relationship between an explained variable and one or explanatory variables. The
explained variable in logistic regression is binary @raoker or nonsmoker, churn or
non-churn etc.). The program includes cases with "OF&se and "1" for True. Cases
with values other then 0 or 1 for the binary that isetk@lained variable will be excluded
from the model.

Analysis Studiotreats logistic regression in a holistic point ofwimeaning that the
building of the model and the interpretation of the kkssare aimed to assist the user in
finding the best fitting model and in having the ability tofgen interactive simulation
based on the model.

Logistic Regression Wizard

Analysis Studiointeractive logistic regression Wizard has threeesgs that support an
in-depth classification analysis. The user can changmdie| settings during the model
building.

Logistic Regression Wizard Step 1: Building the Logistic Regssion Model

Steps for default logistic regression modeling are d@weld:

1. The program automatically detects binary variables argeplthem at the
Explained variable combo box. The user can choose giedexplained binary
variable from the combo box. The explanatory variablesdisplayed in the right
list box.

2. The user marks the desired variables and by clicking oartbes button, the
desired variables will be selected for the logistic esgion procedure.
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The program has four modeling methods for the logisticessgon:

1. Enter all: all variables that are marked as "selected columripariicipate in
building the model unless the program detects that one & ofdhe variables
have inner correlations with the explained variable. aldeis that have an inner
correlation will be excluded from the model.

2. Stepwise Selection by P-Valughe program computes the significance of each
additional variable sequentially; after entering a vaeialthe model, it checks
and removes variables that became insignificant to theetis performance.

3. Stepwise Selection by AlCthe software computes the Akaike Information
Criterion. It quantifies the relative goodness-of-fitvafious previously derived
statistical models, given a sample of data. The driving lmhind the AIC is to
examine the complexity of the model together with how ivéts with the
sample data, and to produce a measure that balances béteé&n. The
selected subset will be the subset that an additi@rable cannot improve the
logistic regression model. If the model goal is to penfas good as possible
prediction, then the AIC can be the right choiceh#d user compares two or more
prediction models the model with the lowest AIC vakieansidered to be better.

4. Stepwise Selection by SICthe software computes the Schwarz Information
Criterion Information. The SIC is an alternativetibe AIC and considered more

stable but with lower prediction performances. If therie®mpares two or more
prediction models the model with the lowest SIC vatueoinsidered to be better.

Advance Button

The advance button opens a set of advanced propertiegistid regression modeling.
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Prior Information

The “Prior Information” sub-frame is for recalculadithe explained variable (Y) if there
is prior knowledge of the explained variable (Y) ratenia data set.

Likelihood Estimation

The user can determine the number of maximum iteratamie number of maximum
iterations grows so does the accuracy of parametersshatly in a minor way. The
default value is sufficient for gaining good accuracy whlgeasing the maximum
iterations can slow down the model building time.

Summary

Compute Diagnostics

The logistic regression procedure has diagnostics cotigngancluding charts. Such
computation can be time consuming, so an option to biggstep is available. The
default option is to have the diagnostics computatitorse and displayed.

Skip ROC Computation

ROC is considered as an additional computation to legisgression. The software
allows the user to determine whether to include the R@Gpatation as part of the
model building.

Classification Cutoff

This option gives the user the ability to change the tutdfie of the predicted explained
variable (Y) while building the logistic regression modéie default value of 0.5 is the
commonly used default value. It is recommended thatwaelltrained users change
these settings.

Number of Group of HL Table

This option allows the user to change the commonly uskedillealue of 10 groups.
It is recommended that only well trained users changetbettings.
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Logistic Regression Wizard Step 2: Viewing the ROC Parameteand Model
Equation

In the screenshot above, the ROC computation is gesbaiong with the model
equation. Based on these first results the user cated@bether to proceed with the
proposed model or compute another one in order to potgrgait better results.

ROC

ROC is used to measure a model’s ability to distinguisivdsst two values (i.e. the
ability to distinguish between churn customer and namchustomer). The ROC is the
curve itself, while AUC refers to the “Area Under Cutve

- If AUC = 0.5: If the Area Under Curve is 0.5 this means thea model cannot
distinguish between the two values more than a randossgue

- If AUC < ROC < 0.9: If the Area Under Curve of the mbebeceeds 0.5 — 0.9 this
means that the model can successfully distinguish bettiestwo values.

- If AUC > 0.9: If the Area Under Curve exceeds 0.9 itdsised to check the model
variables or to check for over fitting.

Most business models have AUC of 0.70-0.85.
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Logistic Regression Analysis Wizard Step 3: Displaying Regrs®n Quick Results

Cases Summary Overview Screen:

[=1 Statistical Wizard - Logistic Regression

= = =
1 |Included Cases 204
Yariables
2 | Missed Cases 1
Parameters | 3 | Unselscted Cases 0
fLiale O [roa a5
Classfications

Concel | [ <Back | [ Fmen |

Variables Summary Overview Screen:
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Logistic Regression OutputSummary Screen

[=1 Statistical Wizard - Logistic Regression

c Name Value
1 | Method Logete
Varisbles
L 2 |Selecting AlVaniable:
3 | Nul Deviance 2820978
(D 4 |Model Deviance 267.7843
Classficas
5 | Impeovement 1433
6 |Wad 135204
7 | PearsonX Square 203525
8 |Score Test 05673
9 | pvalue 0.0064
10 | CowdndSned R Squae oos7e
11 | McFadden R Squase 0.0507
12  MNagekerke R Squae 0.0904
13 | Asea Under ROC Curve 06454
14 | Gini Coefficient 0,093
15 |HomsmerLemeshow Cp 325%
16 |Homsmer-Lemezhow Probablly 09175
RS G gt

Logistic Regression Hosmer & Lemeshow Tabl&creen
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Logistic Regression Classification Optimization Screen

Working with Logistic Regression

After finishing the Logistic Regression Wizard, the s@itevframework is ready to allow
the user to inquire and calculate additional regressiassd on the Wizard results.

Logistic Regression Framework View
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The Logistic Regression as any other statistical proedolas its own node name and tab
(marked by a green frame for the purpose of this explanafite Logistic Regression
framework contains five main frames (marked by orange)h Bathem has its own sub
options (marked by pink).

Logistic Regression Framework Options

1. Summary

a. Cases

b. Variables

c. Parameters

d. HL Table

e. Classification
2. Charts
ROC
Cut points
Gain
Lift
X Diagnostics
Y Diagnostics
Cases
Hits/Misses
Hits Ratio

] Misses Ratio
3. What-if

a. Multiple variables What-if calculator
4. Sensitivity

b. Multiple variables Sensitivity calculator
5. Equation display

~S@—mePoooTw

4.15.11 Logistic Regression Fractional Polynomials (F.P.)

Fractional Polynomials is a method that can helpteradetter logistic regression model
by producing 36 different types of transformations for éaghtinuous variable that is
accounted for by the model. By deploying Polynomial trams&bions the probability that
some of the transformations will be more suitable tiee original variable for the model
increases. Similar to the Logistic regression the prodnasithree modeling methods for
the logistic regression that are based on Fract®olghomials:

Logistic Regression (F.P.) Wizard
Analysis Studiointeractive logistic regression Wizard for F.P. a#dtions has four

screens that support an in-depth classification analsesuser can change the model
settings during the model building.
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Logistic Regression (F.P.) Wizard Step 1: Building the Logig Regression (F.P.) Model

Steps for default logistic regression (F.P.) modeliregea follows:
1. The program automatically detects binary variables argeplthem at the
Explained variable combo box. The user can choose giedexplained binary
variable from the combo box.

2. The explanatory variables are displayed at the righibdiz. The user marks the
desired variables and by clicking on the arrow buttongdésired variables will be
selected for the logistic regression (F.P.) procedure.

The program has four modeling methods for the logisticessgon:

1. Enter all: all variables that are marked as "selected columriparticipate in
building the model unless the program detects that one & ofidhe variables
have inner correlations with the explained variable akdeis that have inner
correlation will be excluded from the model.

2. Stepwise selection by p-valughe program computes the significance of each
additional variable sequentially; after entering a vaeianthe model, it checks
and removes variables that become insignificant to theetisoperformance.

3. Stepwise selection by AlCthe software computes the Akaike Information
Criterion. It quantifies the relative goodness-of-fitvafious previously derived
statistical models, given a sample of data. The driving lmhind the AIC is to
examine the complexity of the model together with how ivéts with the
sample data, and to produce a measure that balances béte¢@n. The
selected subset will be the subset that an additi@rable cannot improve the
logistic regression model. If the goal of the modébiperform an “as good as
possible” prediction, then the AIC can be the rigtticé. If the user compares
two or more prediction models the model with the lawd€ value is considered
to be better.

4. Stepwise Selection by SICthe software computes the Schwarz Information
Criterion Information. The SIC is an alternativetibe AIC and considered more
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stable but with lower prediction performances. If therie®mpares two or more
prediction models the model with the lowest SIC vatueoinsidered to be better.

Advance Button

The advance button opens a set of advanced propertiegistid regression (F.P.)
modeling.

Prior Information

The sub-frame Prior Information is for recalculatiof the explained variable (Y) if there
is prior knowledge of the explained variable (Y) ratenia data set.

Likelihood Estimation

The user can determine the number of maximum iteratasdie number of maximum
iterations grows so does the accuracy of parametersishatly in a minor way. The
default value is sufficient for gaining good accuracy whlgeasing the maximum
iterations can slow down the model building time.

Summary

Compute Diagnostics

The logistic regression procedure has diagnostics cotigngancluding charts. Such
computation can be time consuming, so an option to biggstep is available. The
default option is to have the diagnostics computatitorse and displayed.

Skip ROC Computation

ROC is considered as an additional computation to legisgression. The software
allows the user to determine whether to include the R@Gpatation as part of the
model building.
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Classification Cutoff

This option gives the user the ability to change the tutdfie of the predicted explained
variable (Y) while building the logistic regression modéie default value of 0.5 is the
commonly used default value. It is recommended thatwaelltrained users change
these settings.

Number of Group of HL Table
This option allows the user to change the commonly uskediltlealue of 10 groups.
It is recommended that only well trained users changetbettings.

Logistic Regression (F.P.) Wizard Step 2: Selecting the Bieed Variables for the
Model

Selecting the desired variables for the F.P. calcuiattan be done by selecting them on
the top left frame. In the above example two continu@ugbles are selected. If the
variables set contains categorical variables they wkar in the left frame but the F.P.
calculation will not include them until the final modwlilding.

Use alloption
By clicking theUse Alloption the F.P. model will use all variables in thE.Fealculation.
All continuous variables will have fractional polynonsiglalculations upon them.

Use Separately

By clicking theUseSeparatelyoption the F.P. model will use the selected varialbhdg o
in the F.P. calculation. All continuous variables wgive fractional polynomials
calculations upon them.

Both options are the trigger for deploying the F.P. catah. As the F.P. calculations are
done the variable transformations are presented ofgthtefname for user inspection.

The user can control which variables will be selectetthé¢ final logistic regression model
by clicking on thecheck boxesf the variables. The option to reset all Polynomgkslso
available.
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In the screenshot above the model contains polynotngdsformations for two
continuous variables and two categorical variables.Ait fariables will enter the
logistic regression model according to the four modelinghads of the logistic
regression.

ROC

ROC is used to measure a model’s ability to distinguisivdsst two values (i.e. the
ability to distinguish between churn customer and namchustomer). The ROC is the
curve itself, while AUC refers to the “Area Under Cutve

- If AUC = 0.5: If the Area Under Curve is 0.5 this means thea model cannot
distinguish between the two values more than a randossgue

- 1f0.5 <AUC < 0.9: If the Area Under Curve of the modeleedas 0.5 — 0.9 this
means that the model can successfully distinguish battiestwo values.

- If AUC > 0.9: If the Area Under Curve exceeds 0.9 itdsised to check the model
variables or to check for over fitting.

The ROC has the same interpretation when the F.Poohéd performed as in the

Logistic regression model. In most cases the ROC prdoces will be higher than the
outcome of the regular Logistic regression.
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Logistic Regression (F.P.) Analysis Wizard Step 3: Displayingegression Quick
Results

Cases Summary Overview Screen

[=1 Statistical Wizard - Logistic Regression

- e
e =
1 Included Cases 204
Wariables
2 |MisedCases 1
Parameters 3 ||nselected Cases 0
Tl oy ros 25
-
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Variables Summary Overview Screen

An example of polynomial transformation to the acannu
variable: acc_num”-1 * Ln(acc_num)

Logistic Regression OutputSummary Screen

[=1 Statistical Wizard - Logistic Regression

c Name Value
- 1 | Method Logitic
Varisbles
| 2 | Selecting AlVarisbles
3 |NullDeviance 220978
(D 4 |Model Deviance 267.7843
Classifications
5 | Impeovement 1433
6 |Wad 135204

7 | PearsonX Square 203525

8 |Score Test 05673

9 | pvalue 0.0064

10 | CowdndSned R Squae oos7e

11 | McFadden R Squae 0.0507

12  MNagekerke R Squae 0.0904

13 | Ases Undes ROC Curve 06454

14 | Gini Coefficient 0,093

15 | HomsmerLemeshow Cp 32528

16 |Homsmer-Lemezhow Probablly 09175

Cancel < Back Firsh
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Logistic regression (F.P.) Hosmer & Lemeshow Tabl8creen

Logistic regression (F.P.) Classification Optimization Scren
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Logistic Regression (F.P.) Analysis Wizard Step 4: Displayingegression Quick
Results

Cases Summary Overview Screen

[=1 Statistical Wizard - Logistic Regression

= = =
1 |Included Cases 204
Yariables
2 | Missed Cases 1
Parameters | 3 | Unselscted Cases 0
fLiale O [roa a5
Classfications

[ Cacel | [ <Back | [ Frsn ]

Variables Summary Overview Screen
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Logistic Regression (F.P.) OutpuSummary Screen

[=1 Statistical Wizard - Logistic Regression

c Name Value
| 1 |Method Logstic
Varisbles
—= 2 |Selecting AlVaniable:
3 | Nul Deviance 2820978
(D 4 |Model Deviance 267.7843
Classficas
5 | Impeovement 1433
6 |Wad 135204
7 | PearsonX Square 203525
8 |Score Test 05673
9 | pvalue 0.0064
10 | CowdndSned R Squae oos7e
11 | McFadden R Squase 0.0507
12  MNagekerke R Squae 0.0904
13 | Asea Under ROC Curve 06454
14 | Gini Coefficient 0,093
15 |HomsmerLemeshow Cp 325%
16 | HomsmerLemezhow Probablty 09175
| Cancel | «Back | Firish

Logistic Regression (F.P.) Hosmer & Lemeshow Tabl8creen
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Logistic Regression (F.P.) Classification Optimization Scree
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Working with Logistic Regression (F.P.)

After finishing the Logistic Regression (F.P.) Wizard #oftware framework is ready to
allow the user to inquire and calculate further regressised on the Wizard results.

Logistic Regression (F.P.) Framework View

The Logistic Regression (F.P.) has the same franlea®the regular Logistic regression
framework and it contains five main frames. Each ofrtlhas its own sub options
(marked by a pink frame for the purpose of this explanation)

Logistic Regression (F.P.) Framework Options

1. Summary
a. Cases
b. Variables
c. Parameters
d. HL Table
e. Classification
2. Charts
ROC
Cut points
Gain
Lift
X Diagnostics
Y Diagnostics

~pooow
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g. Cases

h. Hits/Misses

I. Hits Ratio

] Misses Ratio
3. What-if

c. Multiple variables What-if calculator
4. Sensitivity

d. Multiple variables Sensitivity calculator

4.1.5.12 Cox Regression

The Cox regression is a time-to-event modeling methades predictor variables to
compute a regression mode. For example, a researcheowgstruct a model showing the
length of time for a web site membership in relationgeanember’s operating system,
membership time span or profession category.

The software permits two main model contractions fitsemodel estimates the survival
success based on one or more variables, and the secdetasiimates the survival
success based on one or more variables wittatus variableghat is the event the
researcher would like to analyze.

An example of first model contraction is: what ie thance that a 45 year old customer
who lives in a high socio-economic neighborhood h&8-day active membership? In
this model the user should leave the Status Variable.

An example of second model construction is: do gamedshan gamers have different
risks of churning a web site based on number of pages vieByed@nstructing a Cox
Regression model with the number of pages viewed (per ddyjamer or non-gamer
identifiers entered as covariates, the researcheatlesahypotheses regarding the effects
of being a gamer and number of pages viewed in relationset @f churning the web
site.
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Analyzing Survival Wizard Step 1: Selecting the AppropriateModel Parameters

The first Wizard screen contains two main framegdlmombo boxes and awalvance
settings button. The top combo box titlethtus Variablas a binary target variable of the
analysis process. It can be ignored if the user wighesgplore data regarding the time
variable without taking into account a status variable. Titvee Variableis the variable
that contains the number of periods that the user wishasalyze (i.e. Number of
months belonging to the service, Years with company.etc

The Explanatory Variablesection contains two frameAvailable Columndrame that
contains all numeric variables of the data set aGdlacted Columnsame that contains
the variables that the user has selected foAttadlable Columngrame. For well trained
users there is afddvancedutton which allows the user to select methods ofihga
time-constrained events.

Analyzing Survival Wizard Step 2: Viewing Main Survival Chart

In the above screenshot the software’s Cox Wizardajisghe Survival Probability as a
function of theTime Variablethat is being affected by tleplanatory variable/s.
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Analyzing Survival Wizard Step 3: Survival Fine-tuning and Manual Settings

The user can

manually set the
/ value of the

| variable

By default, the Wizard screen above displays the suriuvation as a function of the
variable’s Median value (in this example the medianfagéhis data set is 40). On
occasions, the analyst would like to inspect other valuéseoéxplanatory variable; the
software allowsinlimited selection of values for each variabléhat is included in the
Survival modeling process.

For each Survival analysis the user can add a new suraiallation that is based on the
Survival function as produced in the first Wizard screen.

In order to add variable values to the survival variableiie® should select tiManual
Valuesoption and enter a new value.

In order to change the function name or variable val@esoirvival function the user

should select the desired survivorship function fromstiivorship functionframe and
click the Edit button.
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For example: in the screen below the researcheedodsuild four Survival functions for
different age values. In this case the Wizard ploestladditional functions and the
researcher has written down the preferred namesédar.th

Customizing Survivorship Functions:
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Analyzing Survival Wizard Step 4: Viewing Quick Results

The Wizard screenshot above displays the predicatdine Gurvival function. The
software automatically calculates survival probabilityhieSurvival Modetab while the
Survival modeling Wizard displays the statistical paramdta each variable:

Name

Coefficient

Standard error

Wald

P value

Lower limit

Upper limit

Coefficient’s ExponentExp (Coefficient)

Here is an interpretation of the variables CoeffitgBxponent:

The meaning of havingxp (Coefficient)d.9495 for the Age variable under a Churn
Status Variablas that every additional year the Churn probabilityeguced by 100%-
(1009%*0.9495) = 5% .

The meaning of havingxp (CoefficientR.5821 for theequip categorical variable under
a ChurnStatus Variables that having special equipment increases the Churnluhtpa
by 258.21%.

Survival Tab

The Survival Tabcontains five sub frames that allow the user to viatistical results as
well as conduct Survival calculations based on the SurVWiadrd outcome.
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The five sub frames are:

1.

3.
4.
5.

Summary

a. Cases

b. Variables

c. Parameters
Charts

a. Survival

b. Hazard
What-if analysis
Sensitivity analysis
Show equation

An example for What-if analysis and Sensitivity Table:

In this example the software has calculated a surfuvation to a ChuriStatus Variable
Using four variables:

1.

DaysOnService: number of days that the customer isthétltompany

2. Os_type: Operating system RAM power
3.
4. Equip: a categorical variable indicating presence of specraputer equipment

Age: age of customer

("1” means that there is special equipment)

The default values for the variables are their medanes. By clicking th&ubmit

button the software calculates the Survival success¢harn) probability. In this case a
customer who is subscribed to the service 34 days, hasiammRAM powered OS type,
is 40 years old and doesn’'t have any special equipmer4h&8% chance to stick with
the company.
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Let us look at the chances of a customer that hasaspecipment:

I —

That is a steep drop in the chance to stay with thgpaan A professional customer
(who has special equipment) has only 65.28% chancegkoasth the company with the
given parameters.
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Using the Sensitivity Table:

This example has the same basic survival parametersaaailes that thgvhat-If
example has. The difference between them is tleadiat-1f analysis is designed to
analyze specific variable values and Sensitivity Tablés designed to view how the
target calculation changes according to one singiaha value change.

The screenshot above displays the Survival rate (regkjras it changes with having the
Day of Service variable’s values change (green frame).rést of the variable values
remain constant (blue frame).
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4.1.5.13 Forecasting and Time Series
The Forecasting and Time Series module has six fonegasbdels:

Random Series:the software selects a value randomly from data Bodiatributed
(suitable mainly for predicting stocks and currency raf@®. user can only select the
number of time periods that the software will calceitdte appropriate forecasting values
for them. It is advised that in this model thiem of Periodsvill be set to 1.

Forecasting Optimization: The software includes several optimizing mechanisms that
reduce the forecasting erroMAE, RMSE, MAPEas well as automatic optimization
mechanisms for factor parameters used by four out dbsexasting models. By using
those mechanisms the user can save a lot of timeffantselecting the best factor value.

Treating Seasonality and Trendsthere are four Model$Voving AverageExponential
Smoothing, Holt's Model, Winter's Modehat contain a seasonal factoring mechanism
that the user can use when seasonality effects grecdad. If the software is unable to
detect one of the seasonality pattern types a messageilbappear with the message:
“The requested seasonality pattern was not found.” Byutlefd models are in non-
seasonal mode enabling seasonality to be controlled lmséngrom one of the
Seasonality Typgame.

An optimized mechanism for best factors selectiosis mcluded for the four Models.
Treating Trend: Two Models Holt's modelandWinter's Mode) have alrendfactor
option that can be optimized automatically or manually.

Displaying the ForecastingResults and Predicted Valuesthe Forecastingtab includes
aDatatab and &ummaryforecast tab. The data shown in the Data tab incdlele
analyzed column and the predicted value or values inthad&um of Periodss set to
more then one.
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The red-framed number in the above screenshot is tdeta@ value that was calculated
according to the forecasting model and the parametestaeélby the user in the
forecasting Wizard step 1.TI8mmarytab contains the main performance results of the
model.

There are three model performance parameters thaicduded in theSummarytab:

MAE: The mean absolute error (MAE) functiena weighted average of the absolute
errors between the actual and the predicted valuessaftweare was designed to reduce
its function to the minimum using an automatic mechanism.

RMSE The root mean absolute error (MAE) functisra weighted average of the
absolute root errors between the actual and the predidiegsvdhe software was
designed to reduce its function to the minimum usinguaonaatic mechanism.

MAPE The mean absolute error does not depend on the unite @ifrecasted data
column but is always stated as a percentage. This maks#s comparison an easy task:
for example a model that has 8.5 MAPE is better thelAPE because in the first
model forecast is off on average by 8.5 % and the secoddlnsooff on average by
10%.

Random Walkthe software selects a value not randomly but bydhelly distributed
stages between their data and their successors (suttablsy for predicting stocks and
currency rates). The user can only select the numkenefperiods that the software will
calculate the appropriate forecasting values for theimadvised that in this model the
Num of Periodsvill be set to 1.

Moving Averagethe software calculates the average of the valugsg the time frame
the user has selected. The user can change two parsiiNet®r of Periodsvhich is the
number of periods that the user wants to predictSpahvalue which is the number of
time periods that are considered for the forecastihg Means that the lower the span is
the closer the forecast is to recent time periodsekample a span of 2 for a monthly
data means that the average calculations will uskashéwo months’ values.

Exponential Smoothingn this method the software calculates smoothing datassand
seasonality. Recent observations are given relgtimere weight in the forecasting
calculation than older observations and vice versa.sbftware includes a factors
optimizer in order to find the trend factor that mirged the four errors functions.

Holt's modeli In this method the software calculates the natutal slands, smoothing
data series and seasonality. The weight of the trencdhdea thdrend factorthat can
be determent manually or automatically.

Winter’'s Model: this method is based Holt's modeland was designed to handle a
seasonally-patterned time series in a more accurategnal o enable the model the user
should select one of the seasonality types. This madas 3 smoothing constants:

One for the signal,

One for the trend and

One for seasonal factors.
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The user can choose three factor levels manuallyleects©ptimize Factor” for
automatic optimization. The three factors &moothing FactqrTrend factor and
Seasonality factor

Forecasting Wizard Step 1: Selecting the Appropriate ModeParameters and Data

There are four parameters that the user should seleaden to generate the forecasting:
First step: select the desired forecasting model.

Second stepselect the target variable (i.e. Dollar/Pound ratel) the “Sort
Column” that the model will be built upon.

Third step: select the forecast properties which include the numbeeriods to
be calculated and the other unique properties of the selexidel.

Fourth step select type of seasonality, if any.
Fifth step select from the “Series” combo box the desiredmolurhe Series
combo box is for selecting the desired column frondéita set. A part of the

column’s values will be shown in the chart frameduaick inspection.

In the above screenshot the time series the user Wioalltb forecast is Dollar/NIS rate
and the sort column is the Date column that cont@@te on a daily basis.
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Forecasting Wizard Step 2: Inspecting the Results

The green line is a predicted line that the software praduacarder to display the
model’'s performance even before inspecting mathemaésalts.

]

The screenshot above displays the Forecasting talhwiuludes a Data tab and a
Summary forecast tab.

The Data tab data includes the analyzed column and tdet@a value or values in case
the “Num of Periods” is set to more than one. Thefreahed number is the predicted
value that was calculated according to the forecastodeirand the parameters selected
by the user in the forecasting Wizard step 1. It is ther6& fpieriod value that is based on
66 historical time period’s values. The “Summary” tab aors the main performance
results of the model.
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4.1.5.14 Cross-Tab Engine

The Cross-Tabengine is designed to aggregate data according to specifis that the
user defines. The softwa@ross-Tabengine has no view limitations but it is

recommended that no more than three layers be usedpemsion (Column variables or
Row variables).

Building a Cross-Tab View (Step 1):
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In the screenshot above there are four colored fréonesch of the main frames
contained by th€ross-Tabkengine tool.

The red frame is the frame that contains all vargathat can be sliced in the main
framework (purple frame). The user can drag and drop vasiaiile the green frame that
contains five elements:

1. Column Vardrame-the user can drag and drop variables into this frame agd the
will become the header.

2. Row Vars- the user can drag and drop variables into this frame apavilide
the horizontal rows.

3. Current Variable -by clicking this button an operational scragyer Managelis
opened and the user can select the desired variable ablearto be displayed on
the cross-Tab tahld he user can select the desired statistical measutesame
screen. There are 24 statistical measures that caontputed for the selected
variables.

4. Filter —enables the user to filter out unnecessary values.

5. Stat Options -enables the user to select statistical measuremextt&ithbe
displayed in the€ross-tabtable view.

“Cross-tab table is the main viewer displaying the oubptite selected dimensions. The
Cross-tab view shows statistical measures that thiehaseselected (marked by the purple
frame) and the Browser rows and data display the dgtantehe table (marked by the
yellow frame).
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Building a Cross-Tab View (Step 2):

The screenshot above displays the Step 2 View fddibgian operation. In this
operation the actual selections are made by the useexkople, as shown in the above
screenshot the column variable is “CHURN?”, the Rowal#e is “acc_num”, the current
variable is “CHURN” and the statistical measure isuitj. The totals that were selected
are column and row totals.

Viewing a Cross-Tab Table (Step 1):
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The screenshot above displays a two dimensions viewdhéins a customer's churn
status and the number of bank accounts.

For Example: there are six customers that are nohehsiand have 12 bank accounts.

Their details are shown in the “Group Browsditere are four browser options for in-

depth inquiry:

- Group Browser — displays the rows that are contained inRlogv Vars This is an
easy way to look for details in the selected group.

- Visual Browser — displays a chart of any dimension that the usertsedecording to
the data contained in the selected group. The user cagectf@nchart settings
including the dimensions in tleettingsbutton.

- Column BrowserandRow Browser- each display the data contained in the view
according to the column or row headers.

The Use of the Visual Browser:
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The screenshot above displays the Age Distributiomdstomers with 12 bank accounts.

The Chart’'s header was created using the Chart’s setiriggm. The chart settings
cannot be saved and are only for the purpose of immeadguey.

Example for Three Dimensions View
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The screenshot above displays a view of bank accountseruwith three dimensions:

- The first dimension is The Gender variable that ha=etbategories (“0” for Gender
unknown, “1” for males, “2” for females).

- The second dimension has two categories (“0” for namvars and ‘1” for churners).
- The third dimension is for a third row dimension (bank aot® number) which slices
the six groups. The outcome is a table view that shdwemplex data in a simple

display.

Example for Two Dimensions View with Statistical Measue for a Different Variable:
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The screenshot above displays a view of bank accountsariand mean over five
customers groups: Unknown gender (“0”), males (“1”) and fem@R”) for each group
there is a churn status (“0” for non-churner and “1"dourner). As one can notice, the
group of male churners has a higher mean of accountheydre the larger group
among all three groups of churners.

4.1.6 CHARTS MENU

4.1.6.1New Chart

The charts menu contains one entity for creating sharrder to view the data as
desired by the user. The user can create charts thatlapendent of other Analysis
Studio procedures.
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Charts Wizard Screen 1: Selecting the Desired Chart

The software contains 6 main chart types and 45 chaittypels including a mixed charts
option. For each chart sub-type there is a descripextn By default, the first three
numeric variables of the data set are displayed inighé Wizard frame. The data points

that are displayed on the right frame are randombcsed; no chart interpretation should
be done based on the right frame view only.

Analysis 6 — User Manual by Appricon 78 from 85



Charts Wizard Screen 2: Selecting the Displayed Columns antixis(X) Properties

The user can use Category Axis (X) frame to set the Xgarigerties as label name,
axis format and desired culture. By default, the first¢lcolumns of the data set are
displayed. However, the user can change columns gisplee suited to any other
combination.

Charts Wizard Screen 3: Adding Titles for the Chart andits Axes
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The user can add titles for the chart and the axeh;téleccan be formatted by using the
Font dialog box:

Charts Wizard Screen 4: Changing Axes Boundaries and Gridties

For a better chart display (improved fit to the datdeddae user can change the default
axes boundaries. Changes of axes boundaries can be tlohients to the minimum and
maximum values of the data set.

Analysis 6 — User Manual by Appricon 80 from 85



Axis gridlines can help the user gain clear insights taldta displayed by adding
additional gridlines to the default gridlines number. Ther ean change to axes format
by clicking the Font dialog box.

The Manual setting checkbox has two options:

1. Interval: the user can define the gridline intervalsdach axis.

2. Number of lines: the user can define the number of fimesach axis regardless of
the data values.

For both options, clicking the Submit button is neceskaryefreshing the chart's
properties. Any change will be displayed on the righinke of the chart.

Charts Wizard Screen 5: Changing Chart Colors, Background Colos and Legend
Location

The Chart colors frame has three options that aotite colors settings for the charts.
The software uses the Top 12 colors to set the 1Zérgts colors. The “Random” option
is for randomly changing the series colors. The “Blact White” option is for changing
the series colors into black and white colors.

The background frame has two options: the default opi6Background Color” that
allows the user to change the background color to the desfiiext; the second option is
the “Draw Image” option that the user can use for addibgckground image to the
chart.
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4.1.6.2Legend Location and Format

The legend has eight optional locations. The defawdet to no visible legend (None
option). The user can change the legend positioning byiradickn the desired location
button or by right clicking the chart on the chart tathe main work frame.

=1 Graph Wizard

Chat Colors Legend

P Logend Looslort Category sales

an :

® Top12 NW N NE

© Black and white U =8 J

Background w/ R E
Draw Image ]

Sw $ SE
Background Image... |

[ Concel | [ <Back | MNew> |[ Finsh |

Charts Wizard Screen 5: Data Labels and Series Graphics tefcts
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The Data labels frame contains three options foralygpg the data labels. The default of
the charts Wizard is set to “no labels or legend fdwe&; this can be changed using one

of the three options. By choosing “show value”, g@lllabels that contain the series data
point values appear on the charts plot.

4.1.6.3 Percentage Display

The option “show legend” is for displaying the series @goolumn name) and is
recommended for Scatter charts. The “Shadow” and “Edge’dptions are for changing
the graphical properties of charts shapes.
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Charts Wizard Screen 6: Displaying the Chart on the Main Franework

By clicking the Finish button, the chart appears inntaén framework as a manageable
tab. By right clicking the chart plot a quick options meppears and the user can change
the original settings.

Immediate Regression
Immediate regression is for a quick regression tesicrashow the linear relationship
between two variables that are displayed in the cNaite that a comprehensive

regression analysis can be done using the Explore Mulfiriables Correlation for
multiple regression or Explore Variable Correlatidmstwo variables regression.
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4.1.7 Tools

Options

General: Contains settings for software framework properties.

Active Content: The user can define the procedures that will be displeyge: "Tool
Box".

Project: Contains settings for software project properties.
Data: Contains settings for software data set manipulatienddd/remove variables).

Advanced Functionality: Contains advanced statistical procedures availabladorght
license agreement.

4.1.8 Help

The software “Help” menu bar contains a RTF file thatudes the software tutorial and
the "About” sub menu that contains version detalils.

For more information and example demos please visitvebrsite atwww.appricon.com

For E-mail support: please send your questionsfod@appricon.comAn answer will be
provided as soon as possible.
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