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LicenseAgreement

PLEASE READ THE FMS SOFTWARE LICENSE AGREEMENT. YOU MUST AGREE
TO BE BOUND BYETHERMS OF THIS AGREEMENT BEFORE YOU CAN
INSTALL OR USE THE SOFTWARE.

IF YOU DO NOT ACCEPT THE TERMS OF THE LICENSE AGREEMENT FOR THIS
OR ANY FMS SOFTWARE PRODUCT, YOU MAY NOT INSTALL OR USE THE
SOFTWARE. YOU SHOULD PROMPTLY RETURN ANY FMS SOFTWARE
PRODUCFOR WHICH YOU ARE UNWILLING OR UNABLE TO AGREE TO THE
TERMS OF THE FMS SOFTWARE LICENSE AGREEMENT FOR A REFUND OF
THE PURCHASE PRICE.

Ownership of the Software
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written materials are owned biFMS, Inc. or its suppliers and are

protected by United States copyright laws, by laws of other nations, and

by international treaties. You must treat the SOFTWARE like any other

copyrighted material except that you may make one copy of the

SOFTWARE soléty backup or archival purpose, and you may transfer

the SOFTWARE to a permanent storage device.

Grant of License

The SOFTWARE is available on a per license basis. Licenses are granted on
a PER USER basis. For each license, one designated person ban use t
SOFTWARE on one computer at a time.

Use and Redistribution Rights

This SOFTWARE license is for one user only and includes a Runtime
License granting limited redistribution rights.

The Runtime Library Databas@ ASTAT_R.MDE ahASTAT_R.ACQGBie
avdlable to let you distribute applications that run the scenarios you
created. The Runtime License gives you the-agalusive, royaltffree
right to incorporateTotal Access Statistissenarios in your applications,
provided that

1. Each developer using tHfOFTWAREvVNS a Runtime License.
2. Your application adds substantial value to ®®FTWARIQd is not a
standalone statistical analysis program.
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3. Your application does not attempt to replicate the interactive user
interface of theSOFTWARE

4. Your application is not a freeware or shareware product.
5. You only distribute the Runtime Library Database and no other files of
the SOFTWARE
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this program are copyrigtifotal Access Statisti#&sNB Y Ca{ X LYy O®&é s I\
do not claim ownership of the Software.

7. You agree to indemnify, hold harmless, and defend FMS and its
suppliers or contractors from and against any claims or lawsuits,

Ay Of dzRA y 3 | thaliaidesr$ed8udt @omThs e or
distribution or other activities relating to your applications.

Other Limitations

Under no circumstances may you attempt to reverse engirtieisr

product. You may not rent or lease the SOFTWARE, but you may transfer
the SOFTWARE and the accompanying written materials on a permanent
basis provided you retain no copies and the recipient agrees to the terms
in this SOFTWARE License. Ownership transfers must be reported to FMS,
Inc. in writing and are not accepted if theiginal developer already
distributed applications using the SOFTWARE.

Transfer of License
L¥ @2dz2NJ {hC¢2! w9 A& YIFENJSR dabh¢ Chw wo{!
the SOFTWARE, nor may you transfer the FMS Software license.
LT @2dz2NJ { hC¢2! wlR¢ AGhwW2WO {¥Ir N9 SR &2dz YI & @l
your license of the SOFTWARE to another user or entity provided that:
1. You have not distributed applications including the SOFTWARE.
2. The recipient agrees to all terms of the FMS Software License
Agreement.
3. You provide all oginal materials including software disks or compact
RAalaz yR lyeé 2GKSNJLINI 2F GKS {hC¢z2!
the recipient.
4. Youremove all installations of the SOFTWARE.
5. You notify FMS, in writing, of the ownership transfer.

Limited Warranty

If you discover physical defects in the media on which this SOFTWARE is
distributed, or in the related manual, FMS, Inc. will replace the media or
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manual at no charge to you, provided you return the item(s) within 60
days after purchase.

ALL IMPLIED WARRAKS ON THE MEDIA AND MANUAL, INCLUDING

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE LIMITED TO SIXTY (60) DAYS FROM THE DATE OF
PURCHASE OF THIS PRODUCT.

Although FMS, Inc. has tested this program and reviewed the

documenation, FMS, Inc. makes no warranty or representation, either

expressed or implied, with respect to this SOFTWARE, its quality,

performance, merchantability, or fitness for a particular purpose. As a

NBadz 6> GKAA { hCe{2dwol ABSUmimdeSIyNSSS R a ! {
entire risk as to its quality and performance.

IN NO EVENT WILL FMS, INC. BE LIABLE FOR DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES RESULTING FROM THE USE,
OR INABILITY TO USE THIS SOFTWARE OR ITS DOCUMENTATION.

THE WARRANTRAND REMEDIES SET FORTH IN THIS LIMITED WARRANTY
ARE EXCLUSIVE AND IN LIEU OF ALL OTHERS, ORAL OR WRITTEN,
EXPRESSED OR IMPLIED.

Some states do not allow the exclusion or limitation of implied
warrantees or liability for incidental or consequential damaggo the

above limitations or exclusions may not apply to you. This warranty gives
you specific legal rights; you may also have further rights that vary from
state to state.

U.S. Government Restricted Rights

The SOFTWARE and documentation are provided RESTRICTED
RIGHTS. Use, duplication, or disclosure by the Government is subject to
restrictions as set forth in subparagraph (c) (1) (ii) of the Rights in
Technical Data and Computer Software clause at DFARS 23R122@r
subparagraphs (c) (1) and @)the Commercial Computer Software
Restricted Rights at 48 CFR 52:297as applicable.

Manufacturer is FMS Inc., Vienna, Virginia. Printed in the USA.

Total Access Statistiés copyrightD 19902010by Financial Modeling#®cialists,
Inc.
All rights reserved.
Microsoft, Microsoft Access, Microsoft Excel, Microsoft Office, Microsoft Word,
Microsoft Windows, Microsoft Vista, Microsoft Visual Studio .NET, Visual Basic for
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Applications, and Visual Basic are registered traddmaf Microsoft Corporation.
All other trademarks are trademarks of their respective owners.
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Welcome toTotal Access Statistits

Thank you for selectingotal Access Statistitsr Microsoft Accesslotal

Access Statistigs the most powerful data analysis tool for Access and is
RSOSt21LISR 068 Ca{sz (KS ¢2NI R@s fSIRAYy3I |
products. In addition tdotal Access Statistiowe offer a wide range of

products for Microsoft Access developers, administrators, and users:

=

Total Access Analyzer (database documentation)
Total Access Admin (database maintenance control)
Tatal Access Components (ActiveX controls)
Total Access Detective (difference detector)
Total Access Emailer (email blaster)
Total Access Memo (rich text memos)
Total Access Speller (spell checking)
Total Access Startup (version launcher)
Total Visual Ager(database maintenance and scheduling)
Total Visual CodeTools (code builders and managers)
Total Visual SourceBook (code library)
Total Zip Code Database (city and state lookup lists)
EzUpData (share your data, reports, and files over the internet)
We alsooffer many award winning products for SQL Server, Visual Studio
.NET, and Visual Basic, including statistical analysis programs for
developers using Jet or SQL Server:

1 TotalVBStatistics

1 TotalSQL Statistics

Visit our web site, www.fmsinc.com, farore information.

=8 =4 =4 =4 -4 -4 -8 - -4 -8 9

=

Please make sure you sign up for our free email newsletter. This
guarantees that you will be contacted in the event of news, upgrades, and
beta invitations. You can also register online at www.fmsinc.com.

Once again, thank you for selectimgtal Access Statistics

Luke Chung
President







Chapter 1: Introduction

Microsoft Access lets you store and manage large amounts of data, however it

gayQi RS&EAIYSR T2 N ToantdksSHatisfieditfeSdd OF £ | y I
this problem with a wide range of statistical functions that significantly extend the

power of Access queries. It was designed specifically for Access and provides its

results in the format you like best Access tables.

This chapter provides brief description of otal Access Statistiesid an outline of
the rest of the manual.

Topics in this Chapter

U Program Highlights
U Enhancements from Previous Versions
U Visit Our Web Site

Total Access Statistics Chapter 1: Introductiorf 3



Program Highlights

Designed for Access

Total Access Statistiogmas designed specifically for Microsoft Access and
addresses the special needs of Access users and developers. It offers a
wide range of statistical functions to analyze the data stored in your
tables. It can use data from native Access tables in MREBEDB#DPs,
linked tableqincluding SQL tables), or even queries/views acrogesay
more tables. Best of all, the results are in tabl@kich allowsyou to

view, sort, queryand add them to reports.

Available directly from the AcceBatabaserlools| Add-insribbon, Total
Access Statisti@ppears when you need it, andast of the way when
@2dz R2y Qi o

Wizard Interface

TheTotal Access Statistiggizard looks and feels like an Access wizard,

and guides you through the data analysis process with no programming

required. Perform powerful analyses with poiahd-click ease. Your

aSt SO0GA2ya FINB lFdzi2YlFGABe.f & algSR a aa

Programmatic Interface

Total Access Statistioscludes a programmatic interface for Access VBA
programmers who want to incorporate statistical functions directly into

theirl LILX A OF 0 A 2y & ® Tomldxccds $tatiSiebyolr & K A
dzZ SNE R2y Qi NBIFIfAT S K2g @2dz AYLIXM

Total Access Statistioscludes a royaltyfree runtime license, allowing
you to distribute your applicationsconomically to nofiTotal Access
Statisticsowners. Some restrictions appty see the license agreement at
the front of the manual for details.

RS¢
SYSyidSR

Enhancements from Previous Versions

This version offotal Access Statisticsthetenth version of the product
since its debut in 199%ere isthe history of versions and enhancements:

Version 14 for Access 20184gust2010)
Total Access Statistifsr Access 2010 includéisese enhancements:

4 M Chapter 1: Introduction Total Access Statistics



1 New financial calculations for cash flow analysis of regular and
date specific payments. Easily calculate present value (PV), net
present value (NPV), future value (FV), internal rate of return
(IRR) and modified internal rate of retufiIRR).

1 Support for the 32 and 64 bit versions of Access 2010 with
separate adedinsand redistributable runtime librarie®r each.

1 A new Access 2003 MDE runtime library for legacy support.

Versions X.8 for Access 2007, 2003, 2002, and 200Q{st
2010)

In conjunction with the debut ofotal Access Statisti2910, new versions
were released for prior versions of Access. Versions 12.8, 11.8, 10.8, and
9.8 were released for Access 2007, 2003, 2002, and 2000 respectively with
the enhancements fromersion 14.

Version 12 for Access 2007 (June 2007)

Many significant enhancements were made in version 12 for Access 2007
since the release of version 11.5 for Access 2003:

Access 2007 Features
1 Supports the new Access 2007 ACCDB database format and new

field types
1 Supports Tabbed Documents display, so the main scre@otaf
Access Statistid®®l y SEA &G & | GFo 2y @&2dzNJ) ¢

selected or hidden

Data Analysis Enhancements

1 Supports analysis in ADPs. Now you can analyze data from your
L Server database when running Access from an ADP.

T {dzLILI2 NI A LI N} YSGSNAT SR aF R K20¢ |jdzS
analyses support the use of a parameterized query where you
specify the values the query needs. A new screen lets you
specify the value foeach parameter in your query. This appears
when you choose a parameterized query and is available when
you select fields, if you want to change it.

1 Similarly, parameters used by ADP views, stored procedures, and
user defined functions are supported.

1 Runnnhg Totals analysis to calculate running averages, sums,
counts, etc. for a sorted list of values and placing the values in a
field in your table. The running value can be for all records or a

Total Access Statistics Chapter 1: Introductior 5



moving set of records such as the running average over the last
10 records.

1 For Regressions, the estimated Y value can now be added
directly into a field in your data source. This is available where
0KSNBEQa 2yfeée 2yS NBINBaaA2y Sldz2 GAz2y
a multiple regression or a simple or polynomial regresswith
only one independent (X) field.

1 For Percentiles, a new option is available for assigning percentile
values to records. If there are multiple percentile values for the
alYyS NBO2NRQa @I fdzsSz e2dz Oy OK22a$S |
percentile to thatrecord. Previously, it always assigned the low
value.

Programmatic Interface Enhancements
1 A new option is available to let you specify the table containing

parameters for parameterized queries.
User Interface Enhancements

1 A completely revised Access 2008k and feel with support for
Office 2007 color schemes, system colors, transparent buttons,
buttons with graphics, newer fonts, etc.

1 Enlarged screens show more options and fields to select.

1 Field data type names are now localized in +itmglish versions
of Access.

Versions X.7 for Access 2000, 2002 and 2003 (June 2007)

In conjunction with the debut of otal Access Statisti2®07, new versions
were released for prior versions of Access. Versions 9.7, 10.7, and 11.7
were released for Access 200002 and 2003 respectively with the non
Access 2007 enhancements of version 12.

Version 11.0 for Access 2003 (February 2004)
Version 11 for Access 2003 includes the following new features:

General Enhancements

1 Support for Access 2003, with databases createficcess 2000,
2002, and 2003.

1 Support for multiselection of fields during field assignments.

1 Code Generator that automatically creates code for running a
scenario.

6 TChapter 1: Introduction Total Access Statistics



1 Deletion ofTotal Access Statistitssmporary tables when
exiting, ifthecurred Rl GF 6 4SS R2SayQid Oz2yidl Ay
1 New user manual and online help file.

Data Analysis Enhancements
9 Option to use Crosstab queries as data sources (previously only
supported Select queries).
1 Three new analysis types: Random, Ranking, and Noen@éz
Chapter 8: Record Analysisr details).
1 For Describe analysis, new percentile options for calculating
Quintiles, Octiles, and everﬁ‘bercentile.

1 For Percentile analysis, new options for calculating Ositéeery
5" percentile, and updating each record in your data source with
its percentile value.

1 For Crosstab analysis, new option to show percentage results in
fields rather than rows.

Programmatic Interface Enhancements

1 New code generator, which writeede to add statistical analysis
and probability calculations to your applications.

1 New optional parameters that allow you to override the
A0SYINA2Qa RIFGF &a2dz2NOS FyR 2dziLddzi
scenarios programmatically.

1 New optional parameter that &dws you to specify the title bar
of the progress form as a scenario runs. If you pass
GO{ OSYI NA2P5SAONRALIGAZ2Y B¢ GKS GAGTE S
the scenario that is currently running.

1 New function to return the current application version when
running scenarios programmatically.

1 Addigitally signed library for Access 2003 and a-sigmed library
to support Access 2000 and 2002/XP deployments.

X.5 Versions for Access 97, 2000 and 2002

In conjunction with the enhancements added to version 11.0, upslate
were released for previous versionsTtal Access Statistits offer the

same features. Version 10.5 for Access 2002, 9.5 for Access 2000, and 8.5
for Access 97 were released.

Total Access Statistics Chapter 1: Introductior 7



Version 10.0 for Access 2002 (October 2001)
Version 10 for Acces®@ includes the following new features:

1 Support for Access 2002, with databases created in Access 2000 or
2002.
1 Enhanced Statistics Wizard, including:

o The list of scenarios shows more fields with adjustable
column widths.

0 The page is enlarged to show maeenarios while still
supporting 800 x 600 resolutions.

1 New user manual and online help file.

Version 9.0 for Access 2000 (January 2000)
Version 9 for Access 2000 includes the following new features:

1 Support for Access 2000.
1 New autonumber field (as therpnary key) for all output tables.

1 Royaltyfree runtime license to allow distribution to nenotal
Access Statistiassers.

1 New user manual and online help file.

Version 8.0 for Access 97 (February 1997)
Version 8 for Access 97 includes the follogvnew features:

1 Support for Access 97.

1 Redesigned forms that match the look and feel of Windows 95
and Access 97.

1 Modified Statistics Wizard and table dialog forms that use a tab
control user interface.

1 New percentile calculations for Quintiles, arfiahd 10"
percentiles (see pageb).

1 New inverse feature in the probability calculator to show the
test value for a given probability.

1 New VBA function to calculate inverse probability.
1 New user manual and online help file.

Versiors 2.0 and 7.0 (January 1996)

Two versions were released simultaneously: version 2.0 for Access 2.0,
and version 7.0 for Access 95. Changes include:

8 Chapter 1: Introduction Total Access Statistics



Reduced form heights that fit in 640 x 480 screens.
Option to ignore a specific value or range of values.

= =4 =

Uninstall support and Windows 95 user interface.
1  Workaround for an Access 95 bug for field reformatting.

Version 1.0 (March 1995)
The first version was released for Access 2.0.

Visit Our Web Site

FMS is constantly devgding new and better developer solutioriotal
Access Statistidgs part of our complete line giroducts designed
specifically for the Access developer. Please take a moment to visit us
online atwww.fmsinc.comto find out about rew products and updates.

Product Announcements and Press Releases

Read the latest information about new products, new versions, and
upcoming products. Press releases are available the same day they are
sent to the press. Sign up in our Feedback sectidratee the latest news
automatically sent to you via email.

Product Descriptions and Demos

Detailed descriptions for all of our products are available. Each product
has its own page with information about features and capabilities. Trial
versians for most of our products are also available.

Product Registration

Register your copy adfotal Access Statistiosline. Be sure to select the
email notification option so you can be contacted when updates ar
available or news is released. You must be registered to receive technical
support.

Product Updates

FMS is committed to quality software. When we find problems in our
products, we fix them and post the new builds on our web site. Check ou
Product Updates page in the Technical Support area for the latest build.

Total Access Statistics Chapter 1: Intoduction 19



Utilities and Free Software

Download free demos and utilities, including aiig and developer
tools.

Technical Papers

FMS personnel often g@ak at conferences and write magazine articles,
papers, and books. Copies and portions of this information are available
to you online. Learn about our latest ideas and tricks for developing more
effectively.

Newsgroups

Share your expeginces, learn from others, and ask your questions in our
virtual community. Visit our newsgroups at:

www.fmsinc.com/support/newsgrp.htm

Or see our web site for additional instructions.

Links to Other Development Sites

Jump to other locations, including negreups, user groups, and other
sites with news, techniques, and related services.

10T Chapter 1: Introduction Total Access Statistics



Chapter 2: Installation

Total Access Statisticemes with an automated setup program to get you up and
running as quickly as possible. This chapter describes the system requirements,
installation steps, instructions for upgrading from previous versions, and
instructions for uninstalling.

Topics in this Chapter

U System Requirements

U Licensing Rules

U Upgrading from Previous Versions
U Installing Total Access Statistics

U Using the Update Wizard

U Uninstalling Total Access Statistics

Total Access Statistics Chapter 2: Installatiof11



System Requirements
The requirements foifotal Access Statistiese:

1 Microsoft Office Accesgersion corresponding with the version
of Totd Access Statisti¢separate versions ofotal Access
Statisticsare available for each version of Microsoft Office
Access)

1 Operating system, processor, and memory that canMicrosoft
OfficeAccessuccessfully

1 15 MB of freedisk space, plugsice for your data and results

Licensing Rules

Licensing rules are described in detail at the beginning of the user
manual. Each user or developer must owhadal Access Statistitisense.
The license includes the right to u3®tal Access Statisticas well as a
runtime license for distributing applications containifgtal Access
Statisticgo others. Those other users may ubetal Access Statistias
your application, but may not add it to their own.

FMS offers a discounted fiugser license ofotal Access Statistitisat
provides development and distribution rights for five developdt®S
also offers quantity discounts and site license programs to let you
economically add user counts. Please contact us for more information.

Upgrading from Previous Versions

The latest version ofotal Access Statisticscompatible with previous
versions and can use existing scenarios without any changes.

The current version uses the same format as scenarios created in version
X.7,X.5,and X.0.

Scenarios created in earlier versions are automatically cdaadeno the
new format when you opefiotal Access Statistios your database. Once
converted, however, the scenarios are no longer compatible with the
original X.0 releases Obtal Access Statistics

12 Chapter 2: Installation Total Access Statistics



Total Access Statist@s & OSY I NA2a | NB al SR Ay F2dzNJ
database (see pages6for more information). When you convert your
database, these tables are converted automatically.

Just like gu can have multiple versions of Access on the same machine,
you can have multiple versions dbtd Access Statisticanning on the
same machine, as long as they are installed to different directories.

Output Table Changes

If you are upgrading from the Access 97 version or earlier, the output
tables generated byotal Access Statistiese different. Starting with

Total Access Statisti2®00, anAutoNumberfield, named StatOutputID, is
added to each table as its primary key. In earlier versions, the output
tables were not keyed. This change may cause compatibility problems if
you reference output fieldprogrammatically by number rather than
name.

Total VB Statistics

FMS also offers Total VB Statistics, a statistical analysis program for Visual
Basic developers. Total VB Statistics is simildotal Access Statistics

but is a programmepnly tool. Total VB Statistics uses data in or linked
through an Access/Jet Engine database.

Scenarios created with Total VB Statistics can be converted to support this
version ofTotal Access Statisticsikewise, Total VB Statistics can use
scenarios created witfiotal Access Statistidsut Record Analysis,

Running Totals, and enhancements to percentile, regression, and crosstab
calculations are not supported in fb VB Statistics.

Total SQL Statistics

FMS also offers Total SQL Statistics, a statistical analysis program designed
specifically for Microsoft SQL Server data. Whidéal Access Statistican
perform analysis on SQL Server tables linked from an Access database,
Total SQL Statistics allows you to perform analysis on SQL Server data
directly, bypassing Access/Jet Engine databases completely. Total SQL
Statistics stores its results in SQL Server talideselopers can use VB 6

or VB .NET to integrate this functionality into their applications.

Total Access Statistics Chapter 2: Installatiof 13



Installing Total Access Statistics

Total Access Statistitsinstalled using an automad setup program. To

install Total Access Statistid®llow these steps:

1. Locate and run the setup program.

2. When prompted, enter your registration information and product key
(serial number).

3. Specify the destination directory ftine files.

Be sure to read the README.TXT file for anydeg¢@king news that is not
AyOf dZRSR Ay GKAA | aSNDa DdzZARS®

Using the Update Wizard

Total Access Statistioscludes a buikin mechanism to check the
availability of updates via the Internet. If you have an active Internet
connection, you can use theotal Access Statistitipdate Wizard to
ensure that you have the latest version.

To run this program, press the Windows Start loatand select Programs,
FMS,Total Access StatisticdJpdate Wizard. Follow the prompts on the
form to check for the latest update.

UninstallingTotal Access Statistics
To urinstall Total Access Statistics

1. From the Windows Start Menu, select Control Panel.
2. From the Control Panel window, select Add/Remove Programs.

3. Select-FMSTotal Access Statistib®m the list of installe¢programs,
and press the Change/Remove button.

4. Follow the onscreen prompts to uninstall the product.

Total Access Statistiesso create$our tables in each database that you
use to generatd otal Access Statistissenarios. These tables contain
information about your analysis selections, and are not removed when
you uninstall the program. You may choose to delete them from your
databases manually, but you may want to keep them to preserve your
scenariosf you expect to usdotal Access Statistigs the future. In
general, these tables are very small and do not interfere with your
application.
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If you do not need to keep your scenario settings, deletefthe Total

Access Statistigs 6 f Sa GKIFIG 06S3IAYy gAGK,adzaeac{ il
usysTStatOptionsisysTStatFields, and usysTStatParameters). These files

are hiddenin your navigation pane.dlsee themright click on the

Navigation Pane anselectNavigation Optionsand check th&how

System Objects option.

Ti If you openTotal Access Statistibsit do not create
@ 1p scenarios, or if you delete all scenarios before exifintal
Access Statisticshe hidden scenario tables are

automatically removed from your database when you exit
the program.

Total Access Statistics Chapter 2: Installatiof 15






Chapter 3: Running Total AcceStatistics

You can invok&otal Access Statistiggeractively to design and run analysis
scenarios, or you can run the analysis programmatically from your VBA code. This
chapter describes how to starbtal Access Statistiesid run it interactively, the
analysis types that arevailable, and how to prepare your data to get the most

out of Total Acces Statistics

Topics in this Chapter

U Important Concepts

U Starting Total Access Statistics
U Analysis Types

U Preparing Data

U Scenarios

U Calculation Accuracy
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Important Concepts

There are several important concepts you should be familiar with before
installing and usingotal Access Statistics

1

Total Access Statistiemalyzes data in Access/Jet databases
(MDBand ACCD#les)andAccess Data Projects (ADPs). The
interactive program is version specificdonly runs with its
version of Access, but it runs on all database formats supported
by that version.

Analysis is performed on the tables and queries in your
database. The tables may be Access tables or linked tables. The
gueries may be select queries@osstab queries. For ADPs, the
data sources may be tables, views, stored procedwesser
defined functions that output data.

Results are stored in tables in yalatabase. You can use these
tables like any other Access tal{l@QL Server tables in ADBs)
add them to forms, reports, or other queries.

With the exception of analyses that you specify to place results
in your table, your data is never modified and tpamary tables

are never created in your database. When it needs temporary
tables, Total Access Statisticeeates them in its own temporary
database.

Multiple fields and an unlimited number of records can be
analyzed at one time.

Groups of records can be analyzed separately. This is similar to
G DNER dzLJ . & dr SQlsymmar QuSriesi

Records can be weighted by assigning a weighting field that
designates the number of times the record is counted.

Null values are automatically ignored. You can also specify
specific values or ranges of values to ignore.

Your analysis selections (scenarios) are automatically saved for
reuse. Only the settings are saved, not the data, so the lates
data is always used to recalculate the results when you run a
scenario.

The scenario information is stored in four hidden system tables
in your database. The information remains with your database
even if you rename or move the database;install Total Access
Statistics or upgrade to a new version.
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Tip: Using a Separate Database

SinceTotal Access Statisticeeates output tables in the current database,
you may clutter your databassith unnecessary tables. If you are
performing a lot of ad hoc analysis, consider creating a new database and
linking to your data tables. This keepstal Access Statistiesd its

results separate from your main database. If yawa not familiar with

using linked tablesconsult your Microsoft Access manual or help file.

If you plan to addotal Access Statistibsatures to your applications via
Visual Basic fokpplications (VBA)ou need to create your scenarios in A
@2dzNJ | LILIX A OF A 2 yIQiordRtail§)r 6 aS 06a4SS LI 3S

StartingTotal Access Statistics

Open the dathase with the data you want to analyze or a database that is
linked to the table(s). Make sure that you have the proper permissions to
the databaser you must have rights to read and create tables.

To begin, use the sample database (SABIRIDB) located in the
directory where you installed@otal Access Statistic§his database
contains sample tables and scenarios, and is a useful learning tool.

Ti When you installTotal Access Statistica link to the sample database
@ P created in your Windows Start menu:

All  Programs, FMS, Total Acce ss Statistics , Sample

Database

When you launch the sample database from this link, it always oper
the correct version of Access, regardless of what Microsoft consider:
the default for MDB files. This is accomplished using Total Access

Startup from FMS. Visit our website or contact us for more informati

With the database open, laundfotal Access Statistibi®m the Access
DatabaseTools Add-insribbon:
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Database Toals

= 24 Database Documenter =8 [0 [J i g
H H;j i ; o
==/ 28 Analyze Performance a el
Ohbject SGL Access Add-ins
Dependencies FA &nalyze Table Server Database -
Analyze Move Data Total Access Snalyzer

Total &ccess Detedhive
Total Access Emailer
Total Access Speller
Total Access Statistics

Addins Menu

The initial screen of the Statistics Wizard appears:

@\ Al I= Total Access Statistics Sample Database o B &2
File Home  Creste  ExternalData  DatabasaTools  Source Control v @
» | 5] Total Access Statistics Main Menu X
""?uew {//)Ldlt <y Duplicate @ Delete QDega\Is <5 Code Generator * Bun & Help ﬁﬂbuut L Exit
Parametric Analysis | Group Analysis | Mon-Parametric Analysis | Record Analysis | Financial Analysis
Analysis Type: ID - | AnalysisType - Description - Data Source - QutputTable
escribe ample of Describe Scenario ample _Describe
@ Rl 1} ib E le of D be S i & | TAS_D b
2 Frequency Example of Frequency Scenario sample TAS_Frequency
O Desaribe 3 Percentiles Exsrple of Percentile Srenaria sarnple Tas_Percentiles
O Frequency 4 Percentiles Assign the Percentile Value for Age to each Record  Sample TAS_Percentiles
o 5 Compare Example of Compare Scenario sample TAS_Compare
4 Percentiles & Matrix Example of Matrix Scenario sample Tas_Matrix
& O compare 7 Regression Sirple Regression with Assignment of Estimated Cho Sample TAS_Regression
E O watrix 8 Regression Analyze age and weight on chalesteral Sarnple TAS_Regression
= 9 Crosstab Ezample of Crosstab $cenario Sample Tas_Crosstab
g‘ o} Regression 10 Running Totals Running Totals on Height over 10 Records sample
= O Crosstab 11| Running Tatals Maving summary over 10 records thlOrderDetails
) Running
Totals
Scenario M Search El 3
Suggestion Box
All Parametric Seenarios Hum Lack |[E]

Main Fom

The main form of the Statistics Wizardntrols the programFrom here,
you can create, edit and run scenarios. The scenarios are organized by
Analysis Type:

‘ Parametric Analysis| Group Analysisl MNon-Parametric Analysisl Record Analxsisl EinanciaIAnalysis|

Analysis Type Tabs

When you click on the Analysis Type tabs, the corresponding page of
options and scenarios appears. Each of the analysis types hasoaaddlit
types, which are displayed in the option group buttons on the left side of
the page. If you have existing scenarios, they appear in the list on the

right.
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When you click on a scenario to select it, the buttons below the list
become enabled to let yoedit, copy, delete, get details, generate code,
or run it. SeeChapter 4: Using the Statistics Wizdiar details about the
Statistics Wizard.

Analysis Types

All of Total Access Statist@s TSI 1 dzNB& | NB 2NHFYAT SR Ay
categories. In general, every analysis shows the number of observations

and the number of missing (ignored) values. Details about each feature

are provided in future chapters, but a quick summary is provided below.

Parametric Analysis Options

Parametric analysis is performed on numeric fields that are assumed to
be continuous and normally distributed. Filslcan be analyzed
individually or compared with each other.

Type Description

Describe Analyze a numeric field: standard deviation, standard error
variance, coefficient of variance, skewness, kurtosis, geom
mean, harmonic mean, RMSpde, confidence intervals;Test
VS. mean, percentiles, etc.

Frequency For each field, analyze frequency distribution for each inter
(range of values): count, sum, percent of total, cumulative
count, percent, and sum.

Percentiles Perform analysis similar to Describe, but place results in
records rather than fields (each percentile is a separate
record): Median, quartiles, quintiles, octiles, deciles, and
percentiles. Results can also be placed in a field in your ta
with the percentile for each record.

Compare Compare two fields: mean and standard deviation of
difference, correlation, covariance;gRjuare, paired-Test.

Matrix Perform analysis similar to Compare, but rather than
comparirg several fields to one, compare all fields to each
other creating a matrix.

Regression Calculate simple, multiple, and polynomial regressions witf
ANOVA and residual table. Estimated Y can be placed in a
in your table.
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Crosstab Create crosgabulation with row and column summaries, an
% of row, column, and total for each cell. €3quare analysis
is also available with expected value and % of expected for
each cell.

Running Totald Perform runnng totals such as average, sum, count, median
min, max, etc. over a sorted list of records. Totals can be fo
the entire list or a moving number of records (e.g. the last 1(
records)

Group Analysis Options

Group analysis is theomparison of continuous, normally distributed
numeric data between groups of records. A comparison field in the table
defines the groups. For instance, you may want to compare data by
gender or by race. Unlike the Compare feature in Describe, which is for
paired values, these groups are usually of different sizes (number of

records).
Type Description
Two samplet | Compare means between two groups of records. Calculatio
Test include pooled and separatevalues for the two groups.
ANOVA Compare the means of multiple groups of records.
(analysis of Calculations include degrees of freedom, sum of squares
variance) within and between groups-Falue, and probability.
Two way Compare multiple fields between groups of records. The res
ANOVA are the same as ANOVA, except that they have additional

values for each additional field. Use two way ANOVA to
measure relative impact of each variable on the mean.

Non-Paametric Analysis Options

Less powerful than parametric analysis, Agarametric analysis is used
when the underlying data is not continuous, such as data that is ordinal or
not normally distributed Non-parametric analysis makes no assumption

on the distributionof the underlying data, since the results are based on
the ranks of the data. Neparametric analysis can be made for each
numeric field individually, compared with eacther, or between groups

of records (samples).

Type Description

ChiSquare Evaluates distribution and expected value for each unique
valuein a field.

Sign Test Calculates a one sample sign test versus median, mean or
defined value.

22 Chapter 3: Running Total Access Statistics Total Access Statistics



K-S Fit Performs Goodness of Fit tests to determine if a numeric fie
fits a uniform, normal, or Poisson distribution.

2 Sample Executes Wald#olfowitz Runs Test, MarWhitney U Test, ang
KolmogorovSmirnov

N Sample Performs KruskaWallis one way ANOVA.

Paired Fields | Performs field comparisons: paired sign test, Wilcoxon Sig
wkyl1Z {LISIN¥YIyQa wK2z2 O2NNSE

N Fields /[t Odzft  1Sa CNRSRYlIyQa (g2 ¢

Record Analysis Options

Unlike other analysis types, Record Analysis features generate results
that manipulate yourecords directly. With options to update your

existing records or create new records similar to your data source, Record
Analysis helps you manage your data.

Type Description

Random Selects a random number or percentage of records fronryot
data.

Ranking Assigns ranking values to your records and accounts for ti¢

Normalize Normalizes an existing data source by creating a separate

record for each value in your specified fields.

FinancialAnalysisOptions
Type Description

Periodic Cash| Calculates théliscountedvalues andates ofreturn for cash
Flows flows with regularpayment intervals

IrregularCash | Calculates the discounted values and rates of return for ca
Flows flows with irregular, date specific, payments.

Preparing Data

To take full advantage dfotal Access Statistids is best to follow these
guidelines:

1 Use normalized data
1 Analyze one data source at a time
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Using Normalized Data

Total Access Statistioses the same principle as Microsoft Access
queries, which are optimized for normalized data. Rather than going into
theoretical discussions on data normalization, we present you with the
basic idea. The fundamental capt is to store your data in a format that
supports using summary queries, which allow Totals with Group By and
Sum fields. Avoid storing data across several fields (in spreadsheet
format), since new columns need to be added if new categories arise.

A nomalized structure allows you t&tore data by adding records rather
than fields.In relational databases, records are free, but fields are
expensive.

Like Microsoft Acces3ptal Access Statisties2 S& y 2 i LISNF 2N)Y dadzya
across felds, only within fields. If you need spreadshégpe reports,

use theTotal Access Statistios Microsoft Access crosstab feature when

needed, but store your data in a normalized format.

Data Type - | 2006 | 2007 | 2008 ~ | 2009 | 200 ~| 2011 .
Receipt 52407 52,540 52 652 £2 703 $2 955 23,104
Outlay 32 655 52784 52,502 $2 585 $3,045 $3,157
Deficit 243 5244 5240 5187 594 353
Discretionary: Security $566 5622 653 2655 5617 S609
Dizcretionary: Mon-Security 2451 2453 2455 Sasz 2435 £436
Social Security 5544 s582 5508 5540 S578 ET7
Medicare $325 $367 2386 2409 2434 2475
Wedicaid 5186 5192 5209 2223 5239 E257
OtherMandatory $356 5318 5324 5341 $361 3379
Interest 8227 5239 5261 5274 5281 5284

BadNonb 2 NX I £ AT SR a{ LINBIRakKSSié¢ 5+l
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Data Type ~ | DataField - | Value «
Deficit 2006 5248.00
Deficit 2007 5244 00
Deficit LI $240.00
Deficit 2009 5187.00
Deficit 2010 $94.00
Deficit 2011 $53.00
Discretionary: Non-Security | 2006 5451.00
Discretionary: Non-Security 2007 5458.00
Discretionary: Non-Security | 2008 5456.00
Discretionarny: Non-Security 2009 544300
Discretionary: Non-Security | 2010 543800
Discretionary: Non-Security 2011 5436.00
Discretionarny: Security 2006 5566.00
Discretionary: Security 2007 5622.00
Discretionarny: Security 008 5658.00
Discretionary: Security 2009 5655.00
Discretionarny: Security 2010 5617.00
Discretionary: Security 2011 5609.00

Good Normalized Data

Convert Data to Normalized Format

To manually convertdatafromangf2 NY I f AT SR FT2NXI G &2 dzQ
create a table with the proper structure, and use a series of APPEND
gueries to fill the nev table and delete records with blank values.

Fortunately,Total Access Statistio$fers aNormalizefeature under
Record Analysis that makes it easy to normalize your data. Learn more on
pagel30

Analyze One Data Source at a Time

While you can analyze several tables durifigptal Access Statistics
session, you can only analyze one table or query at a time.

In some cases, related damay exist in several tables. A select query
usually does the trick. For instance, if you have an Invoice and Customer
system and want to analyze invoices based on customer information (e.g.
sales by state), you need to combine the Invoice and Customer
information in a query prior to runningotal Access Statisti¢the Invoice
record plus its corresponding state or zip code).

In other situations, a query is unable to combine your data properly,
requiring you to create a new tap] combine your data there, and analyze
that. For example, a separate table may exist for each year of sales. To
analyze this, create a table similar to the original tables with an additional
field designating the year, and fill it with your data.
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If you want to analyze a subset of records, create a query with your
criteria, then use that as the data source fiastal Access Statisticd you
perform multiple analyses on the same data, you may find it more
efficient to put the quey results in a table via a Make Table query, and
haveTotal Accss Statisticanalyze the resulting table.

Scenarios

Total Access Statistisaves each analysis as a scenawiuich is saved in
fourtables within the database where the analysis is run. A scenario
stores all information about the analysis, including thea sourceand

fields to analyze, the type of analysis to perform, any options within the
analysis type, theutput table(s), and the description. A scenario does

not store the data that you analyze the latest data is always used when
you run a scenario. Since results are not saved within your scenarios, you
can easily repeat an analysis on updated tables, fiyoghur analysis, or
share analyses among users.

Chapterll Advanced Topicprovides more information about how
scenarios are saved. It also shows how to bypass the interactive Wizard
completely, and run your savedestarios within your applications.

Calculation Accuracy

Total Access Statistioses double precision (15 digits of accuracy) for all
calculations. Results are placed ircéss tables, which show all decimal
places for each number. Probability values (0 to 100%) are presented as
decimal values between O and 1 (i.e. 48% is 0.48).
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Chapter 4: Using the Statistics Wizard

The Statistics Wizard guides you through the procesgeafing and running your
scenarios. No programming is requirediust point and click to choose the table
and fields to analyze and the options to generate. This chapter provides details
about using the Statistics Wizard to create and run scenarios. €giaflormation
about each type of analysis is provided in later chapters.

Topics in this Chapter

U Scenario Selection (Main Form)

U Creating a New Scenario

U Data Sources that Require Parameters
U Field Selections

U Ignoring Data

U Analysis Options

U Output Tables and Description
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Scenario Selection (Main Form)

When you operTotal Access Statistibtm your Access Adths menu,
the Statistics Wizard Main Form appears:

] |5

Total Access Statistics Sample Database = B £

File Home Create External Data Database Tools Source Control @ O

» | =] Total Access Statistics Main Menu x
#New  Edit <4 Duplicate [0 Delete <& Defuils % Code Generator ¢ Run @ Help W about  [REgt

PBarametric Analysis | Group Analysis | Mon-Parametric Analysis | Record Analysis | Einandial Analysis

Analysis Type:

Prabability
Calculatar

All Parametric Scenarios

ID - | AnalysisType - Description = Data Source - Output Table
Describe Example of Describe Scenario sample Tas_Describe
2 Frequency Exarmple of Frequency Scenaria sarnple TAS_Frequency
O Describe 3 Percentiles Example of Percentile Scenaria Sample Tas_Percentiles
O Frequency 4 Percentiles Assign the Percentile Value for Age to each Record  Sample TAS_Percentiles
} 5 Compare Example of Cormpare $cenario Sample TA$_Compare
o O percentiles & Matrix Example of Matrix Scenario sample TAS_Matrix
& QO Compare 7 Regression Sirnple Regression with Assignment of Estimated Cha Sarmple TAS_Regression
E O Matrix § Regression Analyze age and weight on cholesteral Sample TAS_Regression
= 9 Crosstab Example of Crosstab Scenario sample TAS_Crosstab
'E' O Regression 10 Running Tatals Running Totals on Height over 10 Recards sample
g O Crosstab 11 Running Totals Moving summary over 10 records thlorderDetails
) Running
Totals

Scenatio 4 Ll

Search 4 3

Suggestion Box
Num Lock | [ &

Main Form

The analysis tabs acrogee top determine the list of scenarios displayed.
The analysis types are organized into Parametric, Group;Mwoametric,
and Record options. When you select one of thedes, the

corresponding sutanalysis types are displayed on the left side of the
page. If you select one of the subtypes (e.g., Describe, Frequency,
Percentiles), only scenarios of that particular type are shown. SAldot
show all scenarios of the selected analysis type.

The followingouttonsare availableat the top ofthe Main Fom:

Button Name

Description

New Create a new scenario

Edit Edit the currently highlighted scenario
Duplicate Copy the current scenario

Delete Delete the current scenario

Details See detail information for the current scenario

Code Generator

Generate code that you can paste into your module to run g
scenario programmatically. S&enario Code Generat@an
pagel63for details.

Run

Run the current scenario
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Help Display the help file

About Display the About screen

Exit Close theTotal Access Statisti®dizard

Probability Show the Probability calculator for evaluag test values (Z,
Calculator { UdzR Sy uSodareF} Sehkpterl10: Probability

Calculatorfor more information

Creating a New Scenario

To create a n@ scenarioglickthe [New] button, and you will see the
following screen:

Create Mew Scenario

Select Analysis Type
Parametric Group Mon-Parametric Records Financial
0 Two sample t-Test Chi-sguare Random @ Periodic Cash
. . Flows (MPV,
Frequency AMOVA Sign Test Ranking IRR, MIRR)
Percentiles Two way ANOVA K-S Fit MNaormalize Irregular Cash
~ Flows (XNPV,
Compare 2 sample XIRR, XMIRR]
Matrix N Sample
Regression Paired Fields
Crosstab M Fields
Running Totals
1@ Help @ Back Next

Select Analysis Type Form

Choose the type of scenario to create and press [Next] to go to thecSe
Source Object screen:

Select Data Source

Access Databases (MDBad ACCDBs

For Access Jet databases, you can select a table or query as your data
source. Tables can be tables in your database or linked tables from SQL
Server, dBase, Paradox, etc. Queries must be Select queries that return
records or Crosstab queries. For obvious reasons, action queries, which do
not return records, cannot be a dasaurce.
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Select Data Source

Select Data Source

Tabl Queries Eoth
Financial
Sample Table
Settings Table
thlComputerSerialMumbers Table
thlFederalBudget Table
tblOrderDetails Table
& Help # Back MNext &

Select Data Source for MD&sd ACCDBs

Select the table or query containing the data to analyze. The tabs across
the top allow you to select from a list of tables, queries, or both. Highlight
the data source you wa and press [Next].

Access Data Projects (ADPSs)

Access Data Projects connect directly to a SQL Server database. If you are
not familiar with ADPs, look in your Microsoft Access help file. For ADPs,
you may select among tables, views, stored procedurasser defined
functions:
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Select Data Source

Select Data Source
B Tables Views | B Stored Procedures | B User Defined Functions
Data
Probability_TEST_And_Results
Sample
thlstockData
& Help # Back Mext =

Select Data Source for ADPs

Verifying Stored Procedures and User Defined Functions

If you choose a Stored Procedure or User Defined Function, a screen
appears to confirm yo want to execute it. Stored Procedures and User
Defined Functions can do all sorts of things (like delete records) and not
just provide a set of records for analysis. You need to confirm the code
behaves as you expect and only returns records becdosa Access

Statisticamay need to execute it multiple times and it should not alter
data:
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Stored Procedure Review and Yéarning

Stored Procedure Review and Warning

This stored procedure must be executed to get its columns and data. If this stored procedure does not
retrieve records, undesired results may occur including LOSS or ALTERATION of DATA.

CREATE DROCEDURE [insert Sample 1]
(BID 1  [smallint],

@Sex 2 [nvarchar] (1),
EState_3 [nvarechar] (2],
Ghge 4 [float],

@Weight_5 [float],
@Height_& [float],

@Cholesternl_ 7 [float],
@Systolic_B8 [smallint],
@Diastolic 5 [smz1lint]}

25 INSERT INTC [FMS5Sample]. [dbol . [Samplel
{ [Io;l,

[Sex],

[State],

[Rgel,

[Weight],

[Heightl,|

[Cholesteroll],

[Systolic],

[Diastolic])

VALUES

If the stored procedure retrieves records and can be executed safely, press [Next].
Otherwise, press [Back] to choose another data source.

r:ﬁ‘zﬁﬂelp 4 Cancel “ Back Next =

Review of Stored Procedure or User Defined Type Code

Confirm this is safe and valid before pressing [Next].

Data Sources that Require Paramees

If you select a query, stored procedure or user defined function that
requires parameters, a screen appears for you to enter the values:

Enter Data Source Parameters
Your data source requires parameters. Please supply the parameter values:
Parameter Name - DataType - Parameter Walue -
[Enter State] Text WA
[Enter Maximum Age] #, Integer 40
Parameters 4 4 20of2 H | & | Search
@ Help X Cancel ¥ Back Mext &

Enter Parameter Values for Your Data Source

Each paramer is on a separate line with its data type. Enter your values
in the [Parameter Value] column.
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For Access queries, you should explicitly define the parameters and their
data type under the Query, Parameters menu when the query is in design
mode. Otherwig, all your parameters will be treated as text strings.

ForBoolean(Yes/No) fields, entetl for Yes (True) and zero for No
(False).

Press [Next] to continue. If you edit an existing scenario that has
parameters, a button appears on the Field Selectiamfthat lets you
change the parameters.

Field Selections

When you select [New] or [Edit], the Statistics Wizard takes you to the
Field Selection screen.

The Fiadl Selection screen is divided into two parts. The left side allows
you to enter a description for this scenayichange the table to analyze,

and view the list of available fields in the selected table. The right side of
the form displays the fields selected for analysis and how they are
assigned. To assign afield, highlight it on the left, and press one of the

[ » | buttons.
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Diata Source and Field Selection

Data Source and Field Selection
Description: |
Type  Compare Growprielss |
Data Source:  Sample @E Sex nvarchar
Change Data Source EE
Available Fields
o] #, smallint
State nvarchar
Age #, float
g‘:ilghie | #r goat Independent Fields (X)
olesterol #, fioa - ~
Systolic #, smallint @m Height #, float
Dependent Field (Y)
EE | Diastolic # smalint |
Weight Field (Optional)
Sort (@ Original () Name -) Data Type EE | |
r:@Help " Ignare 4 Cancel “ Back MNext =

Field Selection Form

Use the Sort options at the bottom of the form to change the order in
which the field display.

Field Assignment Types

All analysis types have Groupdependent (X)and Weightindield
options. Analyses that require field comparisons (sas Regressions)
have the Dependent (Yield option. The Comparison field is used for
group analysis.

Crosstabs have a completely different set of options: Row Fi€lalsimn
Field,Value Fieldand Weighting FieldSee pag&l1for more information
on Crosstab options.

The right side of the form varies depending on the analysis type selected,
but there can be as many as five field types:

Group Fields

You can optionally select one or more Group fields to define unique sets

of records for analysis. Thisdsh YA £  NJ G2 L) F OAy3 I & DN dzLJ
aSOGA2y 2F I [[dzSNE® 2A0K | DNRdzLJ . & FyR
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datasheet (query output) includes a separate record for each unique

DNRBdzL) . &8 FASEtRQa O f dzSTotalddkeSs a1 YS LINR y O
Statistics For every combination of unique values in the group fields, a

separate analysis (output record) is generated. If no group fields are

specified, every record in the table is analyzed as one set.

Independent (X) Fields

X fields are the number fields (independent variables) to analyze. You
must select at least one X field.

Dependent (Y) Field

When you select an analysis type involving field comparisons, you must
assign a numeric values ghe Y field. The Y field is the dependent variable
that each X field is compared against.

Weighting (W) Field

The Weighting field (variable) is an optiomameric field that allows you

02 a2SA3IKGE SIOK NBO2NR® LG A& dzaSTFdz 7
information. For instance, if each record is a country with [Population]

and [Average Age] fields, by assigning [Population] as the weight field

and [Aveage Age] as the X Field, you can calculate the statistics for all the

countries taking relative size into account. If the weight field is null or

zero, the record is ignored.

Comparison Field

Use a comparison field when performingpgp analysis and nen

parametric sample comparisons. The comparison field defines each
sample set of records (e.g. a Sex field with Male and Female values). This
field is explained in more detail @hapter 6: Group Analysi@n page83.

Selecting Fields for Analysis

lL, To assign a field to a particular type, highlight the field in th
Button to assign list, and press the right arrow button in the box where you w
afield to assign theield. For instance, to assign the [State] field as
DNRdzLJ FASE R Of A0l (2 KA3IKI

Oft AO1 2y GKS NARIKO FNNRg A\

You can select multiple fields at once by selecting them wit
the [Ctrl] button whle you click, or a range of fields holding 1
[Shift] button and clicking.
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()
Move field up

(=)

Move field down

4
Un-assignone
field

Un-assign all
fields

Double click on a field to automatically assign it. Numeric fields are
assigned to X Field, while other field types are assigned as Group f

Reordering Fields

For some fields such as Group and X fields, several fields may be
assigned. By default, the fields are processed in the order you selec
them, but you can change this bying the up and down buttons. To mc
the selected field, simply highlight the field you want to move and cli
on one of the buttons.

Removing Fields from Analysis

To remove a selcted field, highlight it and press the left arrow button,
double click on itYou can select multiple fields at once by holding the
[Ctrl] button while you click.

You can remove all the fields of a particular type by pressiadatge left
arrow.

Finishing
After selecting the field, press [Next] to display the analysis type
options.

If you decide not to praeed, press [Back] to cancel changes and return to
the main form.

Ignoring Data

Total Access Statistiesitomatically ignores null valuekiring analysis. By
default, all nonnull values are used in the calculations, but there may be
times when you want to ignore a spiic value or range of value$otal
Access Statistiéacludes a powerful feature that allows you to do this.

Press the [Ignore] button on the field selection form:
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Ignore Walues

Specify Data Values to Ignore

Analyze All values (do not ignore any values)
Ignore a Specific Value:

@ Ignore a Range of Values:

Greater Than (=): 100
Less Than (<): 0
v QK 4 Cancel 'ff;ﬁﬂelp

Ignore Values Form

Ignoring a Specific Value

In some situations, you may use a dummy value rather than or in addition
to nulls (for instance 999). This is useful when you want to designate a
value is unknown rather than not filled. In this instance, you want to keep
the dummy véue out of your calculations and treat it as a missing value.

¢2 aLISOATE | @GrHtdzS (2 A3Iy2NBI OK?2
+ £dzS¢ YR SYidSNI G§KS @I t dzS

Ignoring a Range of Values

02

N N

Ay

Alternatively, you mg want to limit your analysis to a range of values.
You can choose to ignore all values above a certain value, below a value,

2NJ 020K {SftSOG GKS aL3aAy2NB

wl y3S

in the two fields. Values equal to the number you erdeg not ignored,
so if you want to ignore values greater than and equal to a value (e.qg.

100), enter a value slightly smaller (99.999999).

What Values are Ignored

When Ignore options are set, they are applied to the Independent (X) and
Dependent (Y) fielsl If a Comparison field is numeric it also respects the
ignore options. The Weighting (W) field is affected if a Specific value is

ignored, but ignoring a range of values does not affect weightings.

Values in Group fields are not affected. Group fieldslva any field type
and create separate records for each group in the output table.
Calculations of each group are entirely separate, so there is no problem

Total Access Statistics
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with Groups of invalid values. You can easily ignore the records you do
not want in the output tabé.

Impact on Analysis with Updated Records

There are a few calculations with the option of updating a field in your
data source:

i1 Percentiles

The percentile value of the record
1 Regressions

The estimated Y value of the record
1 Running Totals

The running total of the record

T Random
Whether the record is selected
1 Ranking

The rank value of the record

When you ignore a specific value or a range of values, the skipped records
are not updated. Therefore, the data that existed in the update field for
those records is unchanged.

This may cause confusion, so to avoid mixing the new information with
existinginformation in the ignored records, you should clear the field for
all your records before running the scenario.

Ti There are situations when you may not want to clear the data. For
@ P instance, you may be combining data from multiple ranges of ignore

(non-overlapping) values in that field.

Analysis Options

After you assign the fields to analyze, press the [Next] button to display
other analysis options.

The options available vary depending on the analysis type salecte
Options for each type of analysis are discussed in future chapters.
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Scenario Options

Describe Options

Minimum, Maximum, Range Confidence Intervals

Variance, Coefficient of Variance, Intervals: []35% Other % 90
Standard Deviation, Standard Error @ 1t-Test | @ Normal (requires std. dev.)

Method: @ N1 @ N Std. Dev: EL

Sum, Sum Squared t-Test vs. Mean

Means: Geometric, Harmonic, RMS Iean to Test: 0

Skewness, Kurtosis [7] Percentiles:

Mode, Mode Count Quartiles [=] Every 25th Percentile

FREQUENCY DISTRIBUTION Include in each interval: @ Lower @) Upper Limit

Count of Occurrences Display Type: @ Count & Cumulative

Percent of Occurrences .
Groupings: @) Default @ Specified

Number of Intervals: 10
(2 to 50) Initial Value: 50
Width: 20
() Help A Cancel “ Back

Options Form

After choosing the options desired, press [Next] to continue.

V| Check Boxes

Click on a check box to select the option, and click on it again tdexctse
it. Each check box is independent of other options.

© Option Group Buttons

Options group buttons are linked to each other, and you can only select
one option in the group.

Output Tebles and Description

When you press [Next] on the analysis option screen, you see the
following screen:
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_EI Output Tables and Description E3
Output Tables and Description

Analysis Type: |Describe

Description: |Example of Describe Scenario|

Qutput Table

Name for Describe output table:
TAS5_Describe

(7] Help A Cancel « Back Hﬁave .'?‘Save and Run

Output Table Form

Enter a name for the output table(s) to be generated. By default, each

Fylrfeara GeLiSQa 2dzilizi GlroftS KFa | dzyAldz
your current database. You can change the name to any valid Microsoft

Access table name.

You can optionally add a scenario description to help you remember
details about the analysis. This description is saved with the scenario and
can be viewed from the main screen of the Wizard.

When you finish, press [Save] to sdlie scenario and return to the main
screen of the Wizard, or press [Save and Rospve and run the

scenario. If the output table already exists, a message appears asking for
permission to overwrite it.

If the scenario is successful, the output tables are created and displayed.
Use these tables like any other Microsoft Access table: search, reformat
fields, export, etc. You can also use the AcéagsReport feature to

create a report. When you are finished examining the output, close the
tables and return to the Statistics Wizard for additional analysis.
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Chapter 5: Parametric Analysis

This chapter dscribesTotal Access Statist@s LJF N} YSGNARO |yl feara 2L
Parametric analysis should be performed on continuous numeric fields where data

is assumed to be reasonably normally distributed. Numeric data that does not

satisfy trese conditions should be analyzed with fgarametric tests.

Topics in this Chapter

U Parametric Analysis Overview
U Describe (Field Descriptives)
U Frequency Distribution

U Percentiles

U Compare (Field Comparisons)
0 Matrix

U Regression

U Crosstab and Chi-Square

U Running Totals
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Parametric Analysis Overview

The Parametric Analysis features are available when you select the
[Parametric Analysis] tab from the main form:

Parametric Ana'}'5i5| Group Analysisl Mon-Parametric Analysisl Record Analysisl Financial Analysis|
Analysis Type: ID -~ | Analysis Type - Description - Data Source -
| p— ! Describe Example of Describe Scenario Sample TAS_|
] 2 Freguency Example of Frequency Scenario Sample TAS_|
O Describe 3| Percentiles Example of Percentile Scenario Sample TAS_|
" Frequency 4 Percentiles Assign the Percentile Value for Age to each Record  Sample TAS_|
_ - 5 Compare Example of Compare Scenario Sample TAS 1
© Percentiles 6 Matrix Example of Matrix Scenario Sample TAS_|
© Compare 7| Regression Simple Regression with Assignment of Estimated Cho| Sample TAS_|
& Matrix 8 Regression Analyze age and weight on cholesterol Sample TAS_|
B 9| Crosstab Example of Crosstab Scenario Sample TAS_!
*) Regression 10 Running Totals Running Totals on Height over 10 Records Sample
o Crosstab 11| Running Totals Moving summary over 10 records thlOrderDetails
5 Running
Totals
Scenario M H | " | Search ‘ 4 3

Parametric Analysis Tab

The types of parametric analysis are listedtioa left:

1

Describe (Field Descriptives)
Analyze all X fields you specify, customizing the statistical values
that are calculated.

Frequency Distribution
Determine the numbeof occurrences within each range of
numeric values.

Percentiles
Determine the percentiles for each Group and X field you select.

Compare (Field @nparisons)
Perform a reord-by-record comparison between each X field
and the specified Y field.

Matrix

Perform calculations similar to Compare, but with a quick way to
look for correlations and other relationships between many
fields.

Regression

Calculate the least squares (best fit) curve to determine an
equation that relates the Y (dependent) variable to the X
(independent) variable(s).
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T

Crosséb and ChiSquare

Create matrices showing summaries of one field across two
fields, and optionally measure the independence of the two
variables.

Running Totals

Perform running totals such as average, sum, count, median,
min, max, etc. over a sortedst of records. Totals can be for the
entire list or a moving number of records (e.g. the last 10
records)

Describe (Field Descriptives)

Describe allows you to analyze all X fields you specify, creating the
following statistical values:

)l
)l
)l

= =4 =4 =4 =4 =4 4

1

Count, Missing, Mean
Minimum, Maximum, Range

Variance, Coefficient of Variance, Standard Deviation, Standard
Error

Sum, Sum Squared

Geometric Mean, Harmonic Mean, Root Mean Square
Skewness, Kurtosis

Mode, Mode Count

Confidence Itervals using t or Normal distribution
t-Test versus Mean

Percentiles (Median, Quartiles, Deciles)

Frequency distribution

Field Selection

On the Field Selection form, you can select multipleup and Weight
fieldsin addition to choosing X fieldSeparate calculations are made for
each group (combination of unique Group fields values), and a separate
record is created for each grogmd X field.

Total Access Statistics
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Data Source and Field Selection

Data Source and Field Selection

Description:  |Example of Describe Scenario

Type  Desabe [Groupfioits

Data Source:  Sample Em State Text

Change Data 5ource EE
Available Fields
jin} #, Integer
Sex Text
Height #, Double
Sysholilc #, Integer Independent Fields (X)
Diastolic #, Inteqger =
AgePercentile #, Double @m ":g"j N % DOuE:e
EstimatedValue #, Double ::LE'? ﬁ:e | # gouble
RunningTotal #, Double EE clestera =, Uouble
RandomFlag #, Yes/Mo
Ranking #, Double

‘Weight Field (Optional)
Sort @ Original ) Name (O Data Type E@ [ |
@ Help W Ignore X Cancel @ Back

Describe Field Selection Form

See pag@&3for details about the Field Selection fordfter selecting
fields, press [Next], to display the Describe options
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Describe Options

Minimum, Maximum, Range Confidence Intervals

Variance, Coefficient of Variance, Intervals: 95% Other %: 50
Standard Deviation, Standard Error ) t-Test | @ Normal {requires std. dev.)

Method: @ N-1 ) N Std. Dew: 4

Sum, Sum Squared t-Test vs. Mean

Means: Geometric, Harmonic, RMS WznimT==E 0

Skewness, Kurtosis Percentiles:

Mode, Mode Count Quartiles [=] Every 25th Percentile

FREQUENCY DISTRIBUTION Include in each interval: @ Lower (@) Upper Limit

Count of Occurrences Display Type: @ Count () Cumulative

Percent of Occurrences

MNumber of Intervals: 10
(2 to 50) Initial Value: 50
Width: 20

Groupings: ) Default @ Specified

Describe Options

When you select a check box, the corresponding fields are generated. See
page38for details about the Options form.

When you finished, press [Next] to specify theqmut table and
description (described on pad@).

Describe Output Table

Following is an example of an analysis of three X fields (Age, Weight,
Cholesterol) grouped b$tate (not all fields are shown):

State - | DataField - |[Count - | Missing » | Mean - |Minimum - |Maximum - | Range - |Wariance - |CoeffOfVariance -
FL Age 17 0 46.B82353 24 ] 45 2154044118 0.313446302125344
FL Weight 17 0 143.8412 90 233 145 1775433824 0.292729975692678
FL Cholesterol 17 0 185.8824 157 267 110 9824852541 0.168626128077258
MD Age 33 0 45.60606 20 ] 48 1841212121 0.297529034264548
MD Weight 33 0 153.2121 95 239 144 1807.609848 0.277497595302169
MD Cholesterol 33 0 192.9354 140 322 182 1625.058712 0.208936164595888
WA Age 50 0 46.54 20 B9 49 212.0902041| 0.312920435539527
VA Weight 50 0 152.62 91 239 148 2170403673 0.305252204238662
WA Cholesterol 50 0 191.98 155 300 145 1042958776 0.168219982700781

Describe Output Table

Describe Output Fields
The following fields are always created for the Describe analysis:

Field Name | Description

Group Fields Group fields selected (if any)
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DataField X field name identifying thdata in the record

Count (N) Number of nonrNull X field records (or if Weight field
specified, the sum of weightings)

Observations | Number of X field records (different from N).
This field is only created if Weight field specified.

Missing Number of blank X field records
Mean (X) X=8a X/N

Sample mean and an estimate of the population mean (L)

The following sections list the fields that are created if its checkbox is
selected:

Minimum, Maximum, Range

Minimum Smallest value in X field
Maximum Largest value in X field
Range Range of values in the field Maximum- Minimum

Variance Fields

There is an option for calculating these values using-drmolN method.

The variance divisor depends on the methodested. The NL method

ONBIF(iSa Iy alR2dza(iSRé¢ odzy oAl aSRUO &l YLX S
Access VAR(function. The N method is for a population variance and is

equivalent to the VARB(function. The NL Method is preferred when

the data represents portion (sample) of the entire population. For large

N (N > 30), both definitions result in similar numbers.

Variance (5) 3 (Xi ) )—()2 3 (Xi ) )—()2
or
N-1 N
Variance is a measure of the distribution of the data from itg

mean.Itd I RFGF LRAYGQa | @SNI 3
sample mean. The formula depends on the method selected

CoeffOf Coefficient of Variance %
Variance X

This removes the effect of a larger variance due t@éa
means.

StdDeviation(s) | Sandard Deviation is the square root of variance
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StdErro (SE

Standard Error of the Mean s/x/N

Regardless of whether the population is normally distribute
the sample meang X)should be normally distributed.
Standard error measures the standard deviationXofo the
population mean. As sample size increasgsapproaches
population mean and standard error decrses.

Sum, Sum Squared

Sum

Sum of X values a X

SumSquared

s 2
Sum of squared values @ X

AdjSum
Squared

Adjusted sum squared § X /N
The mean squared value.

Means: Geometric, Harmonic,N&S

Geometric
Mean

— a3 logk) 6
VX O 66 6.5, =exi 208
Q -

Geometric Mean is used for a variable that has a constant rg
of change; thatis, as the mean increases, so does its varian
logarithmic transformation eliminates this effect. Theognetric

mean is undefined if any X value is zero or negative.

Harmonic
Mean

Harmonic Mean= —
a (vx)
The Harmonic Mean is the mean of a reciprocal transformati

and is often used to analyze ias. Itis undefined if any X valu
is zero or negative.

RMS

Root Mean Square _T/a x? /N

Root Mean Square, or quadratic mean, is often used in phys
systems. It is the meaof the square transformation.

For positive values of XH.M.¢ G.M. ¢ X ¢ RMS

Total Access Statistics
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Skewness, Kurtosis

Skewness

N . ax - >‘<6
T T (0]
W HIN- 3 +
Skewness measures the symmetry of the data. A normal
distribution (bell curve) has zero skewness. If it has a longe

tail to the right of the mean, itis skewed to the right and has
positive skewness. Negative skewness indicates skew to the

SE Skewness

Standard Error of Kurtosis depends on sample size, not data
values.

Kurtosis

a NN+ ax-xg0  3(N- 1y
=& Q- — 71 _
B ON-2N- 99T s 20 (N-2)N-3)

Kurtosis measures the peakedness of thata. A normally
distributed sample has a Kurtosis equal to zero. A highly pe
distribution is called leptokurtic and has positive kurtosis. A
relatively flat (thick tailed) distribution is called platykurtic
and has negative kurtosis. A moderatelyaged distribution is
called mesokurtic.

SE_Kurtosis

Standard Error of Kurtosis depends on sample size, not data
values.

Mode, Mode Count

Mode

Mode is the most common value. If a tieigts for multiple
values there is no mode.

Mode Count

Mode Count is the occurrences of the Mode. If there is a tig
this value is shown, but Mode is blank.

Confidence Intervals

¥| Confidence Intervals

Intervals: [¥]95% Other %: an

t-Test | @ MNormal (requires std. dev.)
Std. Dew: 54

Confidene Intervals Options

Confidence intervals are used to estimate the population mgam

sample data. The sample is assumed to contain sampling variability, so its

mean is not necessarily the population mean. Gdance intervals
estimate the value of the population mean with an expected degree of

accuracy. For instance, one may describe the mean as having a 95% chance

of being 52 £ 5, where 95% is the confidence interval, 52 is the sample
mean, and 5 is the confedhce interval band width. As the sample size
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increases, this band becomes smaller. Similarly, the band increases as the
confidence interval (%) increases.

Intervals

There are two possible confidence intervals to select. You can either
select the check bofor the 95% interval or type in your own interval
(between 1 and 99.999%). Type in whole numbers (e.g. type 50 for 50%

not 0.5).

Two technigues may be used:

t-Test
Thet¢ Sa i

6az2YSidAyvYSa

Ol f frilionthek S { G dzRSyYy (i Qa

changes with sample size. For small samples30), tTests are
considered the most robust test. For large samples @), tTest yields
results similar to the normal distribution test. Th@ést uses the sample
standard deviatiorio determine the confidence interval. This always
results in a wider interval than that of the Normal distribution option.

Normal

The Nornal distribution test provides a more accurate result, but requires
knowledge of the standard deviation of the population. Enter this value
in the Std. Dev. field. If you selected more than one X field, and each X
field has different standard deviations, ymeed to run a separate
scenario for each X field.

These are the confidence interval fields created:

Field Name

Description

n% T Band

Band width for tTest, wherenis the confidence interval. For
Normal distribution the fields n% N Band

n% Upper

Upper limit= (mean + band)

n% Lower

Lower limit = (mean- band)

t-Test vs. Mean

7| t-Test vs. Mean
Mean to Test:

0

t-Test vs. Mean Options

This feature is sometimes called a egeup or onevariable tTest and is
used to compare each X field to a hypotheticaan. The result indicates
the probability that the sample has the hypothetical mean. Enter the

mean to test in the field.

Total Access Statistics
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Both ttailed and 2tailed probabilities are calculated. At&iled test is
used to determine if the sample mean is significantlyetént from the
hypothetical mean (greater than OR less than)-taifed test is only
concerned with the difference on one side (e.g. Is the sample mean
significantly greater than zero?).

Field Name | Description

Population Population mean being tested (your input value)
Mean
t-Value - /N (X - PopulationMean)

S

where N is the countofthegrouparsch & (G KS &l Y
standard deviation calculated by ti1 method

Prob (Hail) Satistical probability (61) that the sample mean is the sam
as the Population Meaih If the probability is too small (e.g.
less than 1% or 5%), the hypothesis is rejected. Probability
calculated from the-Value and degrees of freedom {M).

Prob (2tail) 2-tailed probability that the sample mean is the same as th
[Population Meah This probability is used when there is ac
priorireason to assume the sample mean will be greater th
or less than th@opulation mean.

Percentiles

¥| Percentiles:

[«] Every 25th Percentile
50th Percentile
Every 25th Percentile
Every 20th Percentile
Every12.5 Percentile
Every 10th Percentile
5th Percentiles | Every 5th Percentile

Percentile Options
To create Percentile calculations, select the percentiles check box, and
choose the type of Percentiles to calculate.

Per@ntiles are calculated by sorting the data from smallest to largest. The
middle value is the median (@(rbercentile). Dividing into 4 groups gives
quartiles (28, 50", and 74 percentiles), and 10 groups give deciles. This
is the formula used to determe which record is selected:

ePercentil
N - 1
g 100 e(

Where N is the number of items, and Percentile a number between 0 and
100. For instance, for a sample size of 13, the quartile records for the 25
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50", and 78' percentiles are 4, 7, 11. By definitiomgt " and 108’
percentiles are the lowest and highest values.

If the percentile cutoffs do not coincide with a particular data point, a
linear interpolation of the two closest points is used. If a weighting field
is assigned, values are considered coatins and no interpolation is

performed.

The following percentile options are available:
Median 50" percentile
Quartiles Every 28 percentile
Quintiles Every 28 percentile
Octiles Every 12.5 percentiles
Deciles Every 18 percentile
5" Percentiles | Every §' Percentile

The field names correspond to the percentile number. For instance, for
Quartiles, these fields are created:

1 25 Percentile

1 50 Percentile

1 75 Percentile
Because Access field names cannot have decimals, for Octiles, the .5is
repreented by-5. For instance, its field names include:

1 125 Percentile

1 375 Percentile

1 etc.
Ti Calculating Mode and Percentiles requires sorting each X Field in et
1p .
@ group separately. For large tables, select Mode or Percentiles only v
needed.

Separate Pecentile Feature

There is a separate Percentiles feature outside this Describe section,
which has some different calculations and output table format. See page
55for more details.

Frequency Distribution

Frequency distribution counts the number of records for each evenly
spaced range of X field values. For instance, this feature can let you
determine the number of records for each age group (20 to 30, 30 to 40,
etc.). If you are interested ihe frequency of individual values within a
field (e.g. the response to a survey question where answers are 1 through
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5), you should use the detail table of the nparametric ChiSquare
feature (see pag®v).

FREQUENCY DISTRIBUTION Include in each interval: @ Lower Upper Limit
¥l Count of Occurrences Display Type: @ Count Cumulative
¥| Percent of Occurrences < )
s ) ifi
Mumber of Intervals: 10 rouping Default specified
(2 to 50) Initial Value: 50
Width: 20

Frequency Distribution Options

Frequency Distribution creates a field for each data interval, and counts
the number of occurrences in each. You can select two types of output:
Count and Percent. Count is the number of occurrences, and Percent is
the Countas a percentage of total occurrences in the group. These are the
options:

Number of Intervals
Determines the number of frequency intervals (fields) to create.

Include in Each Interval

Determinestowhich§2 dzLJ 'y Ay UGSNBIFf Go2dzyRIF NBEE O €
places the value in the lower limit of the interval{xN <z), while Upper

makes the intervals XN <= z. For example, with Lower, 20 is placed in

the interval 2630. Upper places the value in the intahi020.

Display Type
Count displays the number of occurrences in each interval. Cumulative

displays the number of occurrences in each interval plus all the previous
intervals. The Percent fields also Iedt the choice selected.

Groupings

Specify the grouping intervals for calculating frequer@gfaultcalculates
an initial value and width interval to accommodate all the data points for
the number of intervals sgeified. However, the intervals may not be the
most desirable groupings since the interval width would rarely be a nice
round number. If you sele@pecifiedtwo fields appear, [Initial Value]

and [Width], to let you specify the exact initial value (starthe first
interval) and the interval width. By defauliptal Access Statisscreates
two additional intervals for the count of items so that no records are
skipped: less than the initial value and greater than the maximum
interval.

The following frequency fields are created:

52 Chapter 5: Parameitt Analysis Total Access Statistics



Field Name Description

N <=x The count of records (or weightings) with values less thar
equal to x (firstinterval value). This field is created if
Groupings = Specified.

y<=N<y+w The counbf records (or weightings) with values between vy,
and y + w (width). There is one of these fields for each of {
intervals.

z<=N The count of records (or weightings) with values greater th
z (lastinterval value). This field is created if Groupings =
Specified.

C2NJ LISNDSyidlr3Sas GKS FASEtR ylYSa dasS &

Frequency Analysis Type

From the main Statistics Wizard screen, there is a Frequency analysis type
that is separate from Describe. That frequency feature has additional
options and presats the results differently. Read the next section for

more information.

Frequency Distribution

Frequency analysis determines the number of occurrences within each
range of numeric values. If you want to determine the couingecific
values rather than ranges, use the nparametric analysis Gi8quare

(see pag@®7). The detail table of CHsquare gives a result similar to the
Frequency table.

Difference from Describe

The Frequengcfeature here differs from the frequency calculation in
Describe (described on pagé) in these ways:

1 The Frequency feature always calculates count, cumulative and
percent of total and cumulative values. Describe requires tgo
choose count or cumulative.

1 Results are shown with each interval as a separate record with
information for each interval shown in one record sidg-side.
With Describe, results are in one record with each interval as a
separate field, so examiningany 0§ SN f Q&4 O2dzy i | yR L
total is more difficult.

1 The Frequency feature provides the option to calculate the sum
and percent of sum.
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Frequency Field Selection

The Frequency field settion is identical to Describe field selection.
Choose as many X fields as you want. Group and Weight fields are
optional. Since the frequency intervals are identical for all the X fields,
choose fields with similar values. For instance, using the sataevais

for Age and Annual Income would be meaningless since the values are so
different.

Frequency Options

Number of Intervals: 5 (2 to 50)

| Calculate sum of values

Should border values be in the lower or upper limit of an interval?

@ Lower Upper
Groupings: Default @ Specified
Initial Yalue: 25
Width: 10

Frequency Options
Refer to pagélfor details on Number of Inteals,Include in Each
Interval, and Groupingsln addition to these features, you can optionally
choose to calculate Sum of Values.

Frequency Output Table

This example is an analysis of the Age field, grouped by State, with 5
intervals, lower option, specified initial value of 25, and interval width of
10. Sincepecified values were provided, two extra intervals before and
after the range are added for a total of 7 intervals:

State -~ | DataField ~ | Interval -~ | Low<=Range ~ | Range<High « | Count ~ | Cumulative « | Countds ~ |Cumulative®: -
FL Ape 1 25 1 1 0.058823529 0.058B23529412
FL Age 2 25 35 2 3 0.117647059 0.176470588235
FL Age 3 35 45 5 9 0.352941176 0.529411764706
FL Ape 4 45 55 2 11 0.117647059 0.647058823529
FL Age 5 55 B5 4 15/ 0.235294118| 0.882352941176
FL Age & B5 75 3 17 0.117647059 1
FL Age 7 75 0 17 0 1

Frequency Output Table
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Frequency Output Fields
These fields are always created:

Field Name Description

Group Fields Group fields selectedif any)

DataField Feld name identifying the data in the record
Interval Interval number (1 to number of intervals)

Low<Range yGSNBFE NIy3asSQa t2¢ O f dz

field is [Low<=Range]

Range<High Iy G SN f NI y JSpeér opkion B Kelefiedf

the field is [Range<=High]

Count Number of records (or weightings) in interval

Count% PSNOSy G 2F AyGaSNBIf Qa 02 dg
Cumulative um of count for this and all previous intervals in grou
Cumulative% Qumulative sum of percentages

Sum of Values
This option creates these additional fields:

Sum um of X field values in each interv@djusted for
weightings if specified)

Sum% PSNOSyYyGd 2F AyGaSNBIf Qa 4&dzy

CumulativeSum um for this and dlprevious intervals in group

CumulativeSum% | Qumulative percentage of cumulative sum

Percentiles

Percentile analysis determines the percentiles for each Group and X field
you select. It uses the same formula as the Betite calculation in the
Describe section (explained on pabf@.

Difference from Describe

The Percentile analysis type differs from the percentile calculation under
Describe in these ways:

T

Results are shown with each percentilesaseparate record. In
Describe, results are in one record with each percentile as a
separate field.

The minimum and maximum values are displayetaitd 108’
percentiles).

Thereare optionsto calculate every percentile (0 through 100)
and every 0.8 percentile,
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1 Percentiles can be assigned to individual records to a field in
your data source.

Percentile Field Selection

The Percentile field selection is virtually identical to the figdtection of
Describe and Frequency. Choose as many X fields as you like. Group and
Weight fields are optional. Unlike frequency intervals, however,
percentiles are unique to each field, so it does not matter if the X fields
are of similar values or not.

Percentile Options

¥| Create Qutput Table

Percentile Type: |Quartiles E|
Every 25th Percentile

| Assign Percentile to Field
Available if only one independent field is
specified. Data source must be updatable.

Place percentile in this field:
AgePercentile El

Handling Tied Percentile Values
If several percentiles exist for the same value,
assign the low or high percentile to the field:

Low @ High

Percentile Options
The percentile options are divided into two sections depending on where
you want the results. If you want the results in an output table, check the
Create OutpufTableoption. If you want to assign the percentile value to a
field in your data source, check tiessign Percentile to Fietiption and
specify the field name where the results should be placed. You may
select one or both options.

56 TChapter 5: Parameitt Analysis Total Access Statistics



Create Output Table

¥| Create Qutput Table

Percentile Type: =
50th Percentile
Quartiles Every 25th Percentile
4| Assign Percentile { Quintiles Every 20th Percentile
Available if only on Oictiles Every 12.5 Percentile
specified. Data soun Deciles Every 10th Percentile
Sth Percentiles | Every 5th Percentile

Place percentile in i)
AgePercentile

ercentiles Every Percentile

A5 Percentiles | Every 0.5 Percentile

Handling Tied Percentile Values
If several percentiles exist for the same value,
assign the low or high percentile to the field:

Low @ High

Percentile Calculation Options
Every percentile type generates the 0 and“ip@rcentiles (lowest and
highest values). Based on your selection, these percentiles are also
calculated:
Median for the middle value (50)
Quartiles for 4 groups (25, 50, 75)
Quintiles for 5 groups (20, 40, 60, and 80)
Octiles for 8 groups (12.5, 25, 37.5, 50, 67%,and 87.5)
Deciles for 10 groups (10, 20, 30, through 90)
Percentiles for 100 groups (1, 2, through 99)
X.5 Percentiles for 200 groups (0.5, 1, 1.5, through 99.5)

= =4 =4 =4 -4 -8 =9
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Percentie Output Table

This example shows state - | DataField - | Percentile - | Value -
octile calculations for FL Age 0 2
the Age and Weight it EE 1";: :é
. og
fields, grouped by State - Age 2= 2
FL Age 50 43
FL Age 62.5 45
FL Age 75 62
FL Age B7.5
FL Age 100 69
FL Weight 1] 80
FL Weight 125 103
FL Weight 25 117
FL Weight 37.5 124
FL Weight 50 133
FL Weight 62.5 143
FL Weight 75 150
FL Weight B7.5 200
FL Weight 100 233
Percentile Output Fields
Field Name Description
Group Fields Group fields selected {iany)
DataField FHeld name identifying the data in the record
Percentile Percentile number: a value between 0 and 100 depending
which percentile type was selected
Value Value corresponding to the percentile

Assign Percentile to Field

Percentiles can also be assigned to the individual records of your data
source. This option is only available if you selected one field to analyze
and your data source is updatable.

Your data source also needs a field where the peritemalue is placed.
This must be a numeric field and may be an integer or double. Specify the

field name:
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Y| Assign Percentile to Field
Available if only one independent field is
specified. Data source must be updatable.

Place percentile in this field:

=

AgePercentile #, Double

Cholesterol # Double
Diastolic Z Integer
EstimatedValue # Double
Height Z, Double
RandomFlag Z Yes/Mo
Ranking Z, Double
RunningTotal Z, Double
Systolic Z Integer
Weight #, Double

Handling Tied Percentile Values

There is also an option to specify which percentile to assign to a record if
0 KS NBae egyRalz snultiPle percentiles. For instance, there may be
several records tied for the highest value (i@@rcentile). That value

could represent the 96to 100" percentile. By choosing to assign the low
value, the record would be assigned 96 (nbatrecords would be
assigned 97 to 100). By choosing the High option, they would all be
assigned 100, and there would be nc 9%

Percentile Field Assignment

This example shows the percentile R MR (S
value of each Age in the AgePercenti :E ié
field. 43 45
The percentileitld is only updated for = =
the records analyzed. tfie data field Eé ;i
has null values, yospecified records 57 a3
to ignore, or used a query that filtered 28 13
records, be sure to clear the 62 =
percentiles field to avoid mixing old 3 ig
data with the newdata o T

Compare (Field @nparisons)

Compare performs a recoty-record comparison between each X field
and the specified Y field. If the Y field is blank, the record is skipped. If
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the Y field exists and the >efd is blank, the record is skipped for that X
field calculation, but not for other X fields that exist. The output table
contains a record for each combination of check fields and X field.
Compare Field Selection

The Compare field selection screen differs from the previous screens
with the addition of a Y field option:

Data Source and Field Selection

Data Source and Field Selection
Description: ||
Tps  Compare (GrowpFios —
Data Source:  Sample @E Sex nvarchar
Change Data Source EE
Available Fields
D #, smallint
State nvarchar
Age #, float
2{5‘?"; | = EDEE Independent Fields (X)
olestero #, floa - -
Systolic #, smallint @E Height #, float
Dependent Field (Y)
EE | Diastolic % smalint |
Weight Field (Optional)
Sort @ Original () Name -) Data Type EE | |
r&};Help “F Ignore R Cancel + Back Mext =

Compare Field Selection

One numeric field must be designated the Y field. At least one X field
must be assigned. The GroupdaWeight fields are optional. A separate
calculation is made for each group of records (combination of unique
Group fields values). A separate record is created for each group and X
field. After you select your fields and press the [Next] button, the
Compae options appear.
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Compare Options

Count Difference: Count <Y, Count=Y, Count > ¥
Mean Difference: Mean ¥, Mean ¥, Mean X-Y, Standard Deviation X-Y
Correlation: Covariance, Correlation, R-Square

Paired t-Test: Degrees of Freedom, t-Value, Probability (1 and 2 tails)

Compare Options
You can create the following statistical values:
1 Count Difference: cases where X is less than, equal, and greater
thanY
1 Mean Difference: difference and standard deviation of means
1 Correlation: covariance, correlation;dguare
1 PairedtTest: degrees of freedom;ualue, probability

Compare Output Table

Following is an example of comparing Age and Weight against Cholesterol
grouped by State (not all fields are shown):

State -
FL

FL

MD

MD

VA

VA

Age
Weight
Age
Weight
Age
Weight

DataField ~ | Count_of Cholesterol « | Missing - | Count<¥ « [ Count=Y « | Count>¥ ~ | MeanX -~ | MeanY -
17 0 17 0 0 46.823529 185.BB235
17 1] 16 1] 1 14394118 185.B8B235
33 0 33 0 0 45.606061 192.93939
33 1] 30 1 2 153.21212 192.93939
50 0 50 0 0 46.54 19198
50 0 42 0 B 152 62 19198

Compare Output Table

Compare Output Fields

By defaultthe following fields are always created (formulas are adjusted
for Weight field if specified):

Field Name | Description

Group Fields Group fields selected (if any)

DataField Feld name identifying the data in the record
Count of Gount of X feld values (if Weight field specified, the sum of
Y FieldN) weightings) where X and Y are not blank. YHeeldname is

included for reference.

Observations | Number of X field records (different from N).
Only created if Weight field specified.

Total Access Statistics Chapter 5: Parametric Analys{$1



Missing Number of reeords with blank X or Y fields

Count Difference

Count<Y Qount of cases where X <Y
Count=Y Qount of cases where X =Y
Count>Y Count of cases where X >Y

Mean Difference

MeanX Mean of the X field

MeanY Mean of the Y field

MeanDiff Mean difference between X and Y
StdDevDiff

=[S+ - 2@OV

Sandard deviation of the difference between X and Y

Correlation

Covariance cov_Na (y)- & x8y
N(N- 1)

Correlation (R A Cov ;
t S NA2Y Q4 :lgg\/NNlBérelSX[amdzy)ére the

standard deviation of X and Y. Correlatimeasures the
relationship between X and Y, and is a value betwéeand
1. 1is an exact matchl a perfect negative correlation, and
zero is no correlation.

RSquargR) Sjuare ofthe correlation. RSquare is a value betweenahd
1.

Paired tTest

The Paired-Test determines if the X and Y fields have statistically similar
means. Probabilities greater than 5% are usually accepted as statistically
significant.

t-DF Degrees dfreedom = (N 1)
Paired tvalue (= MeanX-MeanY _MeanX-MeanY

S+ -2 ~ StDewX-Y
N N

Prob (Hail) Onetailed probability (61) that X and Y have the same mesg
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Prob (2tail) Two-tailed probability that X and Y have the same mean

Matrix
Matrix performs the same calculation as Compare but offers a quick way
to look for correlations and other relationships between many fields.
Compare compares several X fields to one Y field. Matrix compares all the
X fields against each other.

Matrix Fidd Selection

The Matrix field selection screen is identical to the Describe field
selection screen (see pag8). Choose the X fields to analyze. The matrix
becomesarger as more X fields are selectedkeep in mind that the
number of calculations and amount of time needed increases with the
square of the number of X field®i?).

Matrix Options

| Count | Correlation

V| Missing 7| R-Sguare

| Mean Difference | Paired t-Test (t Value)
| 5td. Deviation Difference | Paired t-Test Probability
| Covariance 1tail @ 2-tail

Matrix Optiors
Each selection creates a separate matrix comparing the fields.

Matrix Output Table

This is a matrix of Age, Weight and Cholesterol grouped by State with
Correlation, RSquare, tValue and Prob (gil) options:
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State - DataField « CalcType Age - Weight ~ | Cholesterol «
FL Age Correlation 1 -0.077130575898| 0.01B1572091757
FL Weight Correlation -0.077130375898 1 0.7555403590328
FL Cholestero Correlation 0.0181572091737| 0.7555403590528 1
FL Age R-Square 1 0.00594900948862 O0.000329684245
FL Weight R-Square 0.0059490948862 1 0.5708412341274
FL Cholesterol R-Square 0.000329684245 0.5708412341274 1
FL Age t-Value -8.766797364424| -16.68262033610
FL Weight t-Value B. 7667973644241 -6.263761391792
FL Cholestero t-Value 16.682620336101 6.2637613017917

FL Ape Prob [2-tail) 1658503383E-07 15350641B5E-11
FL Weight Prob [2-tail) 1.6585033B3E-07 1.130432955E-05
FL Cholesterol Prob (2-tail) 1535964185E-11 1.130432955E-05

Matrix Output Table
Each matrix is a set of records identified by the [CalcType] field.

The correlation matrix is symmetrical (i.e. the correlation between Age
and Weight is the same as Weight and Age). This is true for Count,
Missing, Covarizce, Correlation, f8quare, Std. Deviation Difference, and
Probability. Mean Difference and Paire/alue produce negatively
symmetrical matrices (i.e. Mean'Xof Age to Weight is the negative of
Weight to Age). Definitions of these calculations are giwvethe

Compare section on pade.

Matrix Output Fields

The output table for Matrix always includes these fields, regardless of
which options are selected:

Field Name Description
Group Fields Group fields selected (if any)
DataField Feld name identifying the data in the record
CalcType Type of calculation:
1 Count 1 Correlation
1 Missing 1 RSquare
1 MeanDiff T t-Value
9 StdDevDiff  § Prob (ttail)
9 Covarance 9 Prob (2tail)
X Field Names Name of the X Field. The value in this field is @adcType
comparison with the field iDataField
Regression

Regression caltates the least squares (best fit) curve to determine an
equation which relates the Y (dependent) variable to the X (independent)
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variable(s). The field selection screen is identical to that for Compare on
pages9.

Choose among three regression types and two calculation options:

Regression Type

@ Simple (y=fx+C)
Multiple (y=Ax+Bz+..+C)
Polynomial (y=Ax+Bx' + ..+ C)

4| Calculate ¥-Intercept
(Leave blank for zero-intercept)

4| Calculate Regression ANOVA

Regression Types

Regression Type and Calculation Options

Simple y=Ax+C

GKSNB ! FtyR / FNB (GKS O2yadlyda GKEFG N
f Ay S3> &ihtércept. line& &imple) regression is calculated

between the Y #ld and each X field. Any record with a blank X or Y field

is ignored. One equation (record) is created for each group of check fields
and X field.

Multiple y=8 A x, +C=Ax, +AX, +C

wherex is thei X field, and Aand C are constants. A multiple regression
of the linear combination of X fields to the Y field is calculated. All X fields
are assumed to be independent variables. At least two X fields must be
assigned; otherwiseou should use simple regression. Any record with a
blank X field or Y field is ignored. One equation (record) is created for
each group of check fields.

Polynomial y=8 A X" +C=AX+A X +..+AX"+C

where N is the polynomial order, angakd C are constants. A polynomial
regression between each X field and Y field is calculated. The polynomial
order (up to 9) determines the maximum power (exponent) of X in the
equation. Any record v a blank X or Y field is ignored. One equation
(record) is created for each group of check fields and X field.
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Calculate ¥YIntercept

This option controls whether the-intercept (C constant) is calculated or
set to zero (though the origin). If this option is checked, théngercept is
calculated.

Calculate Regression ANOVA
LT GKAA 2LWGA2Yy A& aStSOGSRXZ SIFOK NB3INBaAa
The field names are describéater.

Result Options

Result Options

¥| Create Residual Table

Y| Assign Estimated Y to Field
Data source must be updatable,
Place Estirmated ¥ in this field:
EstimatedValue =

Regression Result Options

Create Residual Table

If this option is selected, a separate Residual table is created. The residual

table contains one record for each data point used in the regression

calculation along with residual information. The Residual is the difference

0SG6SSy GKS |QGdz2rt , FYR (KS NBINBaAaA2YyQ

Assign Estimated Y to Field

The value of Y based on the regresstguation can be inserted directly

into a field on each record. This feature is available when only one

regression equation is being created for each record. This is always the

case for a multiple regression. For simple and polynomial regressions,

this exigs if only one Independent (X) field is selected.

{AYLX & alLISOATe GKS FTASER 4KSNB &2dzQR f A
should be a double and the data source must of course be updateable.

Regression Output Tables

The following examples are different types of regressions for comparing
X fields [Age] and [Weight] against Y Field [Cholesterol], grouped by
[State] (not all fields shown).
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State « | DataField « | Count_of Cholesterol - | Missing » Y-Intercept - Coef of X ~» |SE_of Y-Intercept -
FL bge 17 ] 184 066632531145 0.038777094845543 26.9828152178556
FL Weight 17 1] 104.981425417978 0.56204158884118 18.827894938892
MD bge 33 ] 167.982394873271 0.54722987985519 24 9236652840621
MD Weight 33 0  107.614581870834 0.556006407884192  21.8906153125101
VA Age 50 ] 201 928284268725 -0.21375771956866 15.5220626397162
VA Weight 50 1] 130.395700677518  0.403513951791914 12 9713037943465
Simple Regression Output Table
State « | Couni_of _Cholesterol - |Missing - Y-Intercept  » | Coef_of_X¥1: Age -~ | Coef_of X2: Weight
FL 17 0 96.6574296568232 0.16421172206722 0.566453275467304
MD 33 0 96.98506264686  0.2B0235473B9796 0.542867591858619
WA 50 0 137.848389427693 -0.1526EB00536997 0.401243023516872
Multiple Regressio®utput Table
State -~ | DataField - | Count_of Cholesterol -~ | Missing - | Y-Intercept - | Coef of X*"1 - | Coef_of X*"2 -«
FL Age 17 0 104 42795260881 3.7242830540470 -0.03B709658B0502
FL Weight 17 0 290.85676765501 -189537117594 0.0074965208230
MD Age 33 0 92B16452532741 417989367434 -0.040074104231
MD Weight 33 0 293.61143666676 -1.B27B46758326 0.0071105460286
VA Age 50 0 199.49279776686 -0.095733598720 -0.001287947731
VA Weight 50 0 32928104485243 -2.312144710983 0.0084207107882

Polynomial Regression (Order 3) Output Table

Regression Output Fields

Regardless of which options are selected, the output table for Regression
always includes these fields:

Field Name Description
Group Fields Group fields selected (if any)
DataField FHeld name identifying the data in the record

Count ofY Field

Number of data points in group, wheré Fields the name of
the Y field

Missing

Missing number of records

Multiple R(R

Square root of RSquare

RSquare (R)

_1. Residu8unofSquare
TotaBunofSquares
_Regressi®unofSquare

TotaBunofSquares

RSquare measures the proportion of variation in Y that i
explained by the regression:Ryjuare is between 0 and 1 (|

Adj_RSquare

is a perfect fit).
1-R)

Adjusted RSquare= R - (N - 2)

StdError_of _
Estimate

Sandard error of the Y estimate (regression) is the
standard deviation of the residuals.

Y-Intercept

Y-Intercept value, if this option is selected
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| Coef_of X | Qoefficient(s) of regession equation |

The regression coefficient fields vary depending on the type of regression
selected:

1 Simple Regressions: one field for the X coefficient.

1 Multiple Regression: one field for each X field:
Coef _of X1, Coef _of XQpef of X3, etc.

1 Polynomial Regressions: one field for each polynomial order:
Coef_of X*1, Coef _of X2, Coef_of X~3, etc.

Coefficient Analysis

In addition to the Yintercept and equation coefficients, four other fields
are calculated for each coefficient to determine the accuracy and relative
importance of each coefficient. The four fields are explained below with
the field names in brdets:

Standard Error of Coefficients [SE_of_X]
{GFYRFNR 9NNEBNI 2F / 2SFFTAOASy(la Aa
variability. Although the coefficient is calculated, the sample data is
assumed to contain variability. The paation coefficient is the sample
coefficient plus or minus the standard error.

Beta Value of Coefficients [Beta_of_X]
Beta Value of Coefficients (also known as standardized regression
coefficients) shows the relative importaa of each coefficient in the
regression equation. For multiple and polynomial regressions, it can be
misleading to examine only the unstandardized coefficients for
importance. A large coefficient may have little impact if its variable does
not vary muchThe Beta removes this effect. Beta is not calculated for the
Y-Intercept.

Beta=Als/s,)

where A is the coefficient of variable i

s is its standard deviation, and
syis the standard deviation of Y

t-Value of Coefficients [t-Value_of_X]
The tValue of the coefficient is used to determine (wadst) the
probability that the coefficient value is significantly different from zero.
t-Value is the ratio of the Coefficient to its Standard Error.
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Probability of Coefficients [Prob_of_X]

Probability of coefficients determines the probability that the coefficient
is zero based on itsYalue.

Regression ANOVA

The regression ANOVA indicatesv much of the data variance is due to

the regression, and how much is not (residual). If the regression has a

L2 2NJ aFAG¢ o f VaRS smilBandithe grbbability thai &S C
regression coefficientsra zero (the null hypothesis) approaches 1. These
are the ANOVA fields:

Field Name Description

Regression_DF(DFJ) Regression degrees of freedoMumber of
independent variables.

Residual_DM®F2 Residual degrees dfeedom=N-DF1-1
(where N is the number of data points).

Total DRDFY Total degrees of freedom M1

Regression_gSS) Regression (estimatedverage) sum of squares
é (yest - yavg)2

Residual_S&S2 Residual (actuakstimated) sum ofquares
= a ( act ~ yest)2

Total_SS(SST Total sum of squares SS1+SS2

Regression_M§MSJ) Regression mean squaresSS1 DF1

Residual_MS(MS2 Residual mean squaresSS2 DF2

FValue Ratio of mean sqares =MS1/ MS2

Prob Probability (0-1) that all coefficients =0

Regression Failures

If regressions cannot be calculated, the output record only displays the
group fields, count, and missing values, and leaves all other fiodddahd.
Although the regression is not possible for a particular group, other
regressions are not affected and are calculated as usual. These are various
reasons this may happen:
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Insufficient Data

A minimum number of dat points is required to calculate a regression.
Regressions with Zetimtercept require one fewer data point since the
constant (Yintercept) is not calculated:

Minimum Number of Records
Regression Type  Y-Intercept ZeroIntercept
Simple 3 2
Multiple XFields +2 X Fields +1
Polynomial Polynomial order + 2 Polynomial order + 1

X or Y Has Zero Variance

If X or Y has no variance (all values are identical), a regression cannot be
computed.

Multicollinearity

Regression calculations solve a matrix of equations. When the matrix is
singular or near singular (multicollinear), the matrix inverse does not
exist and a unigue least squares solution cartmefound. This is the

most common cause of a regression failure given a large and diverse data
set. To avoid this problem for multiple regressions, exclude X fields that
are highly correlated to Y. For polynomial regressions, reduce the
polynomial order.

Residual Table
If the Residual table option is selected, a second table is created:

State « | DataField - | X_Value « |Y:Cholesterol - | Estimated_ Y « Residual =«
FL Age 24 189 171 45891078853 17.541089211466
FL Weight 149 189 174 876721232 14.12327B76B003
FL Age 25 170/ 173.2821609864 -3.282160986395
FL Weight 160 170 17950831257413 -9.50831257413
FL Age 31 195/ 182.59220543969 12.407794560308
FL Weight 147 195 174.23952325664 20.770476743356
FL Age 36 157| 18B.21676342784 -31.21676342784
FL Weight 125 157 171.06850852232 -14.06850852232
FL Age 36 159| 188 21676342784 -29 21676342784
FL Weight 98 158 177.10697839725 -1B.10697B35725

Residual Table

This table contains all data (X and Y) used in the regression as well as the
estimated Y value and the residual. A recizrdreated for every data
point. Data that is not used in the regression (blank values) or groups for
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which a regression could not be calculated are not included in the
Residual table.

Field Name Description

Group Fields Group fields selected (if any)

DataField FHeld name identifying the data in the record

X Value Value of the X field

YY Field Actual Y value wher¥ Fields the Y field name
Estimated Y Estimated Y value using X and the regression equation
Residual Actual Y minus estimated Y

Crossab and ChiSquare

Crosstabulations allow you to create matrices showing summaries of one
field across two fields. Crosstabs compare the row field to the column
field to display relationships between the values in the two fgeld

quickly. Each unique value in the column field is a field in the crosstab.
The determination of unique values is case insensitive (i.e. age is the
same as Age).

Two output tables may be created: Crasbulation and ChiSquare. Chi
Squaremeasures the independence of the two variables. If you are
interested in ChiSquare for a single variable, refer to the Gguare
feature under NoAParametric Analysis (on pag@).

Microsoft Access also performs crosstdtst Total Access Statistio$fers

extra features:

Feature Total Access Statistic§ Access
Row Summary Yes Yes
Column Summary Yes No

% of Column, Row, Tota Yes No
Expected Cell value Yes No
Expected Cell % Yes No
ChiSquae Analysis Yes No
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Crosstab Field Selection

The field selection screen for crosstabs is different from the screen for
other types of analysis:

F |
Data Scurce and Field Selection
Data Source and Field Selection
Description:  |Example of Crosstab Scenario
Type Crosstab [RowFields |
Data Source:  Sample E]E Sex Text
Change Data Source E]E
Available Fields
D #, Integer
Weight #, Double
Height #, Double
Cholesterol #, Double Column Feld
Systolic #, Integer
Diastalic #, Integer [I]E [State Text |
AgePercentile #, Double
Estimatedvalue #, Double Value Felds
RunningTotal #, Double
RandomFlag #, Yes /Mo Em Age #, Double
Ranking #, Double EE |
Weight Field (Optional)
Sort @ Original ) Name () Data Type EMI] [ |

(@) Hel “ Ignore >< Cancel A Back
p g

Crosstab Field Selection
For a crosstab, threwypes of fields are required:

Row Fields

Specify at least one row field. The row field(s) becomes the left
column(s) of the crosstab. If you choose more than one row field, totals
are calculated for the first-R row fields (whereR is the number of row
fields); basically, a separate crosstab for each set of unique values in the
first R1 row fields.

Column Field

Specify only one column field. Each unique value in the column field
becomes a field in therosstab.

Value Fields

Specify the fields to be calculated (Sum, Count, etc.) and placed in each of
GKS ONRaaltloQa OStftao
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Weight Field
As with other types of analysis, you castionally specify a Weight field.

Crosstab Options

Cross-Tabulation Type

@ Count Minimum Variance
Sum Maximum Coef. of Variance
Average Range Std. Deviation
Std. Error
Percentage Options Chi-5quare Options
| % of Row | % of Expected
| % of Column | Expected Value
¥| % of Total | Create Chi-Sguare Table
Show Percentage Values As: @ Rows Columns

Crosstab Options

CrossTabulation Type

This specifies the type of calculation to perform. Refer to the Describe
section on paget6for definitions of these functions.

If you select a type other than Count, the crosstab generated includes an
extra row that shows the Count of each cell. For instance, for Standard
Deviation, you would see both the stdard deviation for each cell and

the number of data points used to calculate the value.

Percentage Options

.2dz YIFe 2LIA2yLFtte OIFfOdAg iS SI OK
Tabulation Type) relative to its row, columm,total summaries. For

percent of column and total, the cell is compared to the corresponding
value for its subset of records (unique values ih Rws).

ChiSquare Options

ChiSquare options are available (visible) if thecaétion type is Count
or Sum. ChBquare measures the independence of the distribution
between the row and column fields.

There are several Gisiquare options. For the main crosstab table, you can
add % of Expected values or the Expected value for edcrExgpected
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values are calculated for each subset. You can also create a separate Chi
Square table that calculates the €dguare for each crosstab (subset).

Show Percentage Value As Option

When you choose b calculatePercentage Options, the valuean be
shown as rows or columns in the output tableyou choose Rows, the
percentage values are shown as additional rows with the value in the
DataType field designating what the values are in the row.

If you cioose Columns, the percentage values are shown as additional

O2f dzvyaz a2 AT &2dz KIS I O2ft dzvy OFff SR
FRRAGAZ2Y T O2ftdzYyya tA1S GxANBAYAIN:wW26¢ 3
G ANBAYAIR:¢201 ¢ SGO0Od ¢KAA Wthel S& Al SI a
gl fdzS YR AlQa LISNOSyidl3Sa 2y SIOK NRgO
fields, it can be a problem if your Column fidlals a lot of unique values

(Access has a 255 field lirpeer table). The default setting is Rows to

allow the mostunique columrvalues

The ChiSquare fields (% Expected and Expected) are also displayed in
Columns rather than records if you choose the Columns option.

See the output table examples for the result differences.

Crosstab Output Table

This is a crosstab of the Sample table examining Sex vs. State, with the
count of the Age field. This quickly shows how many people fall in each
combination of Sex and State:

DataField ~ | Sex « DataType -~ | RowSummary - FL - MD - WA -
Age F Data: Count 48 o 15 24
Age F % Row 1 0.1875 0.3125 0.5
Age F % Co 0.48 052941176 0.45454545 0.48
Age F % Total D48 0.09 D.15 0.24
Age F % Expected 0.48 0.0816 0.1584 0.24
Age F Expected 48 B.16 15.84 24
Age I Data: Count 52 B 18 26
Age M % Row 1 0.15384615 0.34615385 0.5
Age M % Co 0.52 047058824 0.54545455 0.52
Age M % Total D.52 D.08 D.18 0.26
Age M % Expected 0.52 0.08B4 0.1716 0.26
Age M Expected 52 B.B4 17.16 26
Age GROUP Tota 100 17 33 50
Age GROUP % Row 1 0.17 0.33 0.5
Age GROUP % Co 1 1 1 1
Age GROUP % Total 1 0.17 0.33 0.5
Age GROUP % Expected 1 0.17 0.33 0.5
Age GROUP Expected 100 17 33 50

Crosstab Output Table with Percentage Values in Rows
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TheoS5F GF¢8li58 FTASER akK2g4a Sk OK NB
LISNDSyd OFt Odst dA2ya FyYR aDwh! t

is also a [RowSummary] field.

If the option to Show Percentage Values is set to columns, the output
looks like this:

DataField -~ | Sex -~ | DataType - | RowSummary -~ FL + MD - | VA -~ | FL%Row -~ |MD%Row -~ WAXRow -

Age F Data: Count 48 9 15 24 0.1E75 0.3125 0.5
Age M Data: Count 52 B 18 26 0.153846154 0.346153846 0.5
Age GROUP Tota 100 17 33 50 0.17 0.33 0.5

Ciosstab Output Table with Percentage Values in Coluinmscated with just the first set of fields)

The data is identical to the option with the values in roimst displayed
in columns.

Crosstab Fields

Field Name Description

DataField Feld name identifing the value field
Row Fields Row fields in the order you selected them
DataType Record identifier:
Data:type Cell value whergypeis the calculation
type (Count, Sum, Min, Max, etc.)
% Row /St tQa LISNOSyid 27
% Col /St t Qa LISNDSyni 27
% Total /St fQa LISNOSyid 27
% Expected /I Sttt Qa LISNOSyid 27
Expected /| Sttt Qa SELISOliSqardl|
calculation
GROUP ... Group (subset) summary: Total, %Row

%Col, % Total, etc.

RowSummary Summary for the row. Thissi the summary of the input table
data associated with the row and not the values in the
ONR&aailGlod C2NJ Ayaidl yoSz (K
2F (KS ONRaaiGloQa OSftao

Column Fields Afield is created for each unique value in the column fiel(
Thish & OF aS AyaSyaiaidirgdSs A oS
column field contains a null value, a field named <Null> i
created.
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Column Fields fo| If the option for Show Percentage Values As is set to

Percentages Columns, a field is created for each unégvalue in the

column field, plus its percentage type. Therefore, there arg

fields named:

Gl f dz§:/ 2 dzYyéz a=
>

ChiSquare Table

Chi{ I|j dzZt NB o f a2 1 #iBdusie)lsatedtts detednhg/iQ a
the variables in the crosstab row and column fields are independent. The
results are placed in a separate table. One record is created for each
subset (unique combination of the firstRfields, where R is the number

of row fields). If there is only one row field, only one record is created per
value field.

ChiSquare is only calculated if the Crosstab type is Count or Sum. If a Sum
crosstab is selected, all values in the Value field must be positive. Chi
Square analys of Sum crosstabs is intended for data that contains

summed counts.

DataField » | Count » |MinExp: » |MaxExp - [Col ~ Row: » |DF + | Chi-Square « | Prob + |Phi-Coefi - |Coeff_of_Cont ~ |[Cramer's_V -
Age 100 B.16 26 3 2 2| 0.251953928425 0.8816352 0.05019501 0.0501318976309 0.0354932338
Weight 100 B.16 26 3 2 2 0.251953928425 0.8816352 0.05019501 0.0501318976309 0.0354932358
Cholestero 100 B.16 26 3 2 2| 0.251953928425 0.8816352 0.05019501 0.0501318976309 0.0354932338

ChiSquare Output Table

ChiSquare Fields
Field Name Description

DataField Feld name identifying the value field

Row Fields Frst R1 row fields in the oder selected

Count (N) Number of records (or sum of weightings)

MinExpected MA YA Ydzy OStf Qa SELISOGSR gl

MaxExpected M- EAYdzy OStt Qa SELISOGSR &I

Columng©O Number of columns with data (some subsets may have no
values for a column)

RowgR Number of rows with data

DF Degrees of freedom: £{G1) x (R1)

ChiSquare (c?)

c’=4 [(O— E)Z/EJ, sum over all the cells wheis the

observed value anithe expected. A§ f f Q&4 SE LIS

g\CeIIsRowTotab gﬂCeIISColumrTotag3 Tota

EC Total = Ec Total +

Prob

Probability that the rows and columns are independent.
Based orc”and DF.
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PhiCoefficient | o Coefficient:f =,/ ¢c*/N
Coeff of _ . . [ .2 ( 2 )
Contingency Coefficient of Contingency=+/ C / c-+N

where k is the smaller dfandR Same as PHToefficent for
2 X 2 crosstabs

Running Totals

Running Totals are calculations for a set number of records through your
dataset. Easily calculate results like running sums, averages, minimum,
maximum, median, etc. and place them into fields/our data source. Up
to five fields can be updated at one time.

For instance, you may want to calculate the average of the last 10 records.

CKAA aY2@Ay3A¢é | PSNI IS A& RSGSN¥YAYSR ol ¢
calculating the mean for those 10 recarend putting itin a field you

designate with record 10. For record 11, record 1 is ignored and the

calculation is performed for records 2 through 11, etc. Like the other

features, you can specify group fields so that each group has its own

running totals This feature does not create a separate table. The results

are placed in the fields you specify in your data source.

Running Totals Field Selection

The field selection screen f&unning Totals is different from the screen
for other types of analysi¢iere you pecify the fielédto sort uponand

the fields to place the results. Thield to analyzes specified after this
screen
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5 q
Data Source and Field Selection
Data Source and Field Selection
Description:  |Moving summary over 10 records
Type  Running Totas Groupfickts |
Data Source:  tblOrderDetails Em
Change Data Source EE
Available Fields
jin} #, Long Integer
Sales #, Currency
Quantity #, Integer
4|»
w | | |Date Date/Time
CrderID #, Long Intege

| | T

RunningTotal #, Currency
RunningAverage #, Currency
RunningCount #, Long Intege)
RunningMedian #, Currency
RunningMaximum #, Currency

Weight Field (Optional)
Sort @ Original ) Name (O Data Type EE“

W Ignore

X Cancel « Back

@ Help

Running Totals Field Selection

Sort Fields

Specify the fields to sort in order to calculate the running values. Sp
Fd €SFLaG 2yS a2Nl FASER® ¢KAA
calculations upon. Fields are sorted in ascending order.

Fields to Update
Specify up to five fields to update with your totaldake sure the fields

ecify
YI e

are of data types that can hold the data you expect to put in them. For

instance, they should be doubles if you expect to store values like
averge (mean), variance, etc. If your fields are integers, a warning
message appears:

78 1 Chapter 5: Parametric Analysis

Total Access Statistics

Ay Ot dzR



Total Access Statistics 3

AG% Thereis one integer field selected as output fields,

"9" Depending on the calculation selected, the output field may not be able
to store the data,
ar the results may be truncated,

YWe recammend you use fields of Double fype to ensure the results can
be stored.

Do you want to choose new fields (Yes), or continue with the integer
fields (Mo)?

| Yes | | Mo |

Warning Message if Selected Fields are Integers

This warning message appears before you select what data you want to go
Ayid2 @2dz2N) FASE RAX & 2fieldsiaedinectdea &t || NB YA Y|
press [No] to continue. Otherwise, press [Yes] to modify your selections.

Weight Field
As with other types of analysis, you may optionally specify a Weight field.

Note that ifyou choose to calculate the values over a specified number of
records (instead of all the records) under the Running Totals options, the
weighting field has no impact. The calculation is over a moving number of
records not the weighted number of record3f course the values
generated reflect the weightings of the individual records.

Total Access Statistics Chapter 5: Parametric Analys{¥9



Running Totals Options

Field to Analyze:
Sales [=] This may be a sort field from the previous screen.
Mumber of Records to Calculate Totals Over: 10

Specify the number of records in the running (moving) total. Calculations are based on this sliding set of
records through the data source controlled by the sort order. Use 0 for a running total across all records.

Calculations for initial set of records: @ Calculate Leave Blank
Should values be calculated for the set of records before the number of moving records is reached, or
should they be left blank?

Specify the Calculation Type Field to Update (calculation goes in this field)

Sum [+] RunningTotal
Average (Mean) [+| RunningAverage
Count [+] RunningCount
Median [+| RunningMedian
Maxirmum [+] RunningMaximum

Running Totals Options

Field to Analyze

Specify tke field the calculations are based on. This field may be a field
that was specified as a sort field. For instance, you may want to calculate
the running average based on sales sorted in ascending order.

Number of Records to Calculate Totals Over

Specify the number of records in the moving total. If you specify 0O, the
totals are calculated for every record.

If you enter a specific number, the calculations are based on that number
of records. The first record is dropgevhen the next one is added, and
0KS OFfOdzE FGA2ya INB oFaSR 2y (GKAa aY20A

Initial Set of Records

If you specify the number of records to calculate totals over, there is an
option to determne what happens before you reach that number of
records. Either the totals should be skipped or calculated based on the
records processed.

/| K22aS a/ FfOdzA FGS¢ G2 4SS GKS NHzyyAy3a (2
number of moving records is reached.

| K22[a8 @S . fLyl1é (2 2yteé KIS NHzyyAy3d G2i
number of records is reached without any calculations for smaller number

of records.
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Calculation Type

There are many calculation types available. Speceyatie you want for
each of the update fields you selected:

1 Average (Mean)
9 Count

9 Observations

I Sum

9 Sum Squared

1 Minimum

T Maximum

i Range

9 Std.Deviation

9 Variance

1 Coeff. of Vaance
9 Std. Error

1 Median

1 Mode

9 Mode Count

I Geometric Mean

9 Harmonic Mean

1 Root Mean Square
9 Skewness

1 Kurtosis

q Std. Error of
Skewness

9 Std. Error of Kurtosis

The definitions of these calculations are provided with the Describe

options on pagels.

Running Totals Results
The Running Totals results are placed in the fields you specified in your

data source.
Date «t| OrderlD -t Sales - RunningCount - RunningTotal - | Running&verage - | Runningiedian - | Runninghaximum -
9/7/2010 10756 $720.00 1 4720.00 4720.00 4720.00 4720.00
9/7/2010 10756 575.00 2 5795.00 5397.50 5397.50 5720.00
9/7/2010 10756 51,312.50 3 52,107.50 4702.50 4720.00 51,312.50
9/7/2010 10756 5380.00 4 52,487.50 Se21.88 5550.00 51,312.50
9/8/2010 10751 S374.76 5 92,862.26 5572.45 4380.00 51,312.50
9/8/2010 10751 ST7E.T0 3 53,638,986 SE06. 49 5550.00 51,312.50
9/8/2010 10751 $325.00 7 43,963.96 4566,28 4380.00 41,312.50
9/8/2010 10751 5225.00 g 54,188,986 5523.62 5377.38 51,312.50
9/9/2010 10758 5420.00 El 54,608.96 5512,11 4380.00 41,312.50
9/9/2010 10758 S600.00 10 55,208,986 5520.90 5400.00 51,312.50
9/9/2010 10758 S624.60 10 45,113.56 3511.36 2400,00 41,312.50
9/10/2010 10726 5105.00 10 55,143.56 5514.36 5400.00 51,312.50
3/10/2010 10726 $550.00 10 44,381.06 5438,11 2400,00 4776.70
9/10/2010 10727 5380.00 10 54,381.06 5438.11 5400.00 ST7E.T0
3/10/2010 10727 $780.00 10 44, 786,30 5478.63 5485.00 4780,00
9/10/2010 10727 5550.00 10 54,559.60 5455, 96 5485.00 5780.00

Running Totals Results in with Percentage Values in Rows

In this example, the datis sorted by Da¢ andOrderID, and calculations

on the Sales field\otice the values in the [RunningCount] field

increasing from 1 to 10. Once it reaches 10, it remains at 10 because that is
the maximum number of records in the moving total. The [RunningTotal]
field shows the sum of [Sales] over the records in the moving set of
records. Because the option to calculate the values for the initial set of
records was selected (before it reached 10 records), the values are
displayed, otherwise, the first 9 records would havélvalues.

Total Access Statistics
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Chapter 6: Group Analysis

The Group Analysis feature allows you to detect statistical differences within a field
across groups of records. The groups are based on the values in a
grouping/comparisn field. In general, the groups are of unequal size. This chapter
describedotal Access Statist@s INB dzLJ F y It @aAad 2LIiA2yad

Topics in this Chapter

U Group Analysis Overview

U Two Sample t-Test

U Analysis of Variance (ANOVA)
U Two Way ANOVA
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Group Analysis Overview

The Group Analysis features are available when you select the [Group
Analysistab from the main form:

Parametric Analysis| Group Analysis| Non-Parametric Analysisl Record Analysis] Financial Analysis}

Analysis Type: ID - | AnalysisType - Description - Data Source
@ | 1 Two Sample t-Test Example of Two Sample t-Test Sample TAS_
=8 13 ANOVA Example of ANOVA Sample TAS_,
Two Sample 14/ Two way ANOVA Example of Two Way ANOVA Sample TAS_~

t-Test
O ANOVA

Two way
ANOVA

,gcenario L] 2 N &N [Tearen e ﬁ{ : -
Group Analysis Tab
The three types of group analysis are listed on the left:

1 Two Sample4{Test
Compare two sets of records defined by a Comparison field
containing only two values (e.g. Sex, Yes/No, etc.)

1 Analysis of Variance (ANOVA)
Analyze multiple sets of records defined by a Comparison field
with multiple values (e.g. Race, State, etc.)

1 Two Way ANOVA
Analyze multiple groups of records where each record belongs to
more than one group. Multipl€omparison fields with multiple
values in each field define the groups. The impact of each
Comparison field is shown.

Two Sample {Test

The TweSample {Test compares two samples (sets of re®)rth

determine if their means are identical. A Comparison field designates the
samples (for example, Sex: Male vs. Female), and each sample must have
at least two data points. This test is sometimes called an unpaitesitt
becausehe data points come from different records (unlike the paired t
testin Compare and Matrix), and each sample generally has a different
amount of data (records).
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Two Sample {Test Field Selection

The field selection screen for the Two Sampleest has a Comparison
field to designate the field defining the two samples to compdtach
unique value in the Comparison fied@finesa sampe set of records.

Data Source and Field Selection

Data Source and Field Selection
Description:  |Example of Two Sample t-Test
Types  Two Sample tlest
Data Source:  5ample EE]
Change Data Source EE]
Available Fields
jin} #, Integer
State Text
Heighi; #, Double
gysbi;lll_c # ?WEZQEF Comparison Field (Factor)
iastolic #, Integer
AgePercentile #, Double E]E] |Se>< Text |
EstimatedValue #, Double
RunningTotal #, Double Dependent Fields
RandomFlag #, Yes/Mo
: = Age #, Double
Ranking #, Double E]E] Weight #, Double
: : Cholesteral #, Double
Weight Field (Optional)
Sert @ Original ) Name () DataType EE [
@ Help “ Ignore X Cancel @ Back

Two Sample-Test Field Selection

This example scenario above would perform a Two Sampést to
determine if the mean Age, Weight and Cholesterol are the same
between the sexes.

Ti For each X field, the Two Sampi€dst compares alamples against

@ 1p each other, even if there are more than two samples. If there are mi
samples, the number of pairings can be huge and will take time to
calculate. This test should be used when there are onlyunigue
values in thecomparisorfield. Formore values, use ANOVA
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Two Sample {Test Options

| Ignore records with blank value in
comparison field

¥| Create Detail table

Two Sample-Test Options

These options are identical for all Group Analysis including ANOVA and
Two Way ANOVA.

Ignore Blanls

You can exclude records with blank values in the Comparison field. For
instance, a logical field such as [Sex] can contain Male, Female and blank
values. If this option is not checked, the blank records are treated

another group and compared to Male and Female records. To prevent
this, select this option. Records with blank X field values are
automatically ignored.

Create Detail Table

You can choose to create a separate taiia shows the basic
information for each sample. Further details are provided below.

Two Sample {Test Output Table

This is an example of a Tv&ample {Test comparing the meansbwveen
Female and Male records. Not all fields are shown.

DataField - | Sex-1 - |Sex-2 -~ |Count-1 « |Count-2 ~ | Mean-1 » | Mean-2 - | Mean_Diff ~ |StdDeviation-1 « | StdDeviation-2 «

Age F M 48 52| 46.9583333| 45.6538462 1304487179487 14.8481080255349 13.5398969141739
Weight F M 48 52 1176875 182403846 -64.7163461538 19.7550491795163 37.2717943166641
Cholesteral F M 48 52 179.1875| 202.403846 -23.216346153B 26.9B04154739866 37.5135319978839

Two Sample-Test Output Table

Two Sample {Test Output Fields

Field Name Description

Group Fields Group fields selected (if any)

DataField Feld name identifying the data in the record
Compar€ield1 {FYLX S ImQa O2YLI NRaAZ2Y
CompareFiek® {FYLX S InQa O2YLI NRAZ2Y
Countl (Ny) Gount of nonblank records in Sample #1
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Count2 (Ny) Gount of nonblank records in Sample #2
Mean1 ()‘(1) Mean of values in Sampléd #

Mean-2 ()‘(2) Mean of values in Sample #2

Mean 1-2 Difference between Sample #1 and #2 mean
StdDeviatioRl (sy) Sandard deviationof Sample #1
StdDeviatior2 (sy) Sandard deviation of Sampk2

StdErrorl Sandard errorof Sample #1

StdError2 Sandard error of Sample #2

Pooled tTest

A pooled tTest is generad with the fields below. Use these values if
you assume the samples have the same variance.

DFPooled Degrees of freedom &, +N, - 2
t-Value_Pooled X, - X,

tpooledz o o
a(N, - 1)s? +(N, - 1)s? gal
¢ N, +N, - 2 g

Prob_(2tail) _Pooled Probability (2tailed) that the two samples have
identical means

Separate tTest

A separate{Test is also generated. Use these values if you assume the
samples have different variances:

DFSeparate . 5 , 2
a
LS +i§
Degrees of freedom = G ™ N, =
828 AL
1,8 &8
éﬁ\ll - + cY2 +
N,-1 N,-1
t-Value_Separate X - %,
tseparate - ﬁ
S .S
Nl N2

Prob_(2tail) _Separate | Probability (2tailed) that the two samples have
identical means.
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To decide which-test values to use, you need to analyze thapplation
variance between the two samples. The Detail table can help you by
providing the variance for each sample. If the variances can be assumed
to be similar, the pooled-test can be used; otherwise, the separate t
testis appropriate.

Two Sample {Test Detail Table
If you select the option to create a detail table, this is the result:

Sex - | DataField « |Count » | Mean « |Min » Maxi « |Range » | Sum » | Variance « |CoeffOfVariance - | StdDeviation - | StdError -
F Age 48 469583333 20 69 45 2254 22046631206 0.316157509058418 14 848108029535 2.143139792
M Age 52 45.6538462 20 69 4z 2374 183.32880845 0.296577354480641 13.539896914174 1.877645869
F Weight 48 117.6875 90 14% 59 5649 39026196800 0.167860216076612 19.755049179516 2.851395740
M Weight 52 182403846 110 239 129 9485 13B9.1B66516 0.204336668894732 37.271794316664 5.168667905
F Cholestero 48 179.1875 140 322 182 8601 72794281915 0.150570857196995 26.980415473987 3.894287534
M Cholesterol 52 202403846 150 300 150 10525 1407.265083 0.185340015571493 37.513531997884 5202190890

Two Sample-Test Detail Table
This table gives detailed information on each sample and is similar to the

data you can create wter the Describe option with the Comparison field
as a Group field.

Field Name | Description

Group Fields Group fields selected (if any)

Compare Field | Comparison field value, which is summarized where
Compare Fielts the compare field name

DataField X field name identifying the data in the record

Count Gount of X field values (if Weight field specified, the sum (¢
weightings)

Mean Sample mean

Minimum Minimum value

Maximum Maximum value

Range Difference between maximum and minimum

Sum um of the X feld

Variance Variance using N method

CoeffOf Qoefficient of variance

Variance

StdDeviation Sandard deviation

StdError Sandard error

For more information on the calculation of these fields, refer to the
Describe section (beginning on pag®.
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Analysis of Variance (ANOVA)

Analysis of variance (ANOVA) analyzes variance between and within
multiple groups of records. The assumption is that all the groupseco

from populations with the same mean. Based on group sizes and
variances, ANOVA determines if the assumption is true. A Comparison
field defines the groups. One record is created for each X field. The field
selection is identicala that of a Two SampleTest (described on page

85).

ANOVA Output Table

This is an example of an ANOVA analyziregg Méeight, and Cholesterol,
grouped by State.

DataField - | Index - |Scurce_of Variation - |Sum_of_Squares - | DF ~ | Mean_Square -~ F-Walue ~ | Prob «
Age 1 Main: [State] 23.390623886 2 11.695311943 0.0574963 0.9441576
Age 2 Residual 19730.769376114 97 203.40999356819
Age 3/ Tota 19754.16 99 199.53696969697
Weight 1 Main: [State] 112820367201 2 564101836005 0.2841008 0.7533149
Weight 2 Residua 192600.23632799 97| 1985.5694466803
Weight 3 Total 193728.44 9% 1956.8529292929
Cholestero 1 Main: [State] 610.61650624 2 305.30825312 0.2492278 0.7798999
Cholesterol 2 Residual 118826.62349376 97 1225.0167370491
Cholestero 3 Tota 119437.24 99 1206.4367676768
ANOVA Output Table

Notice how each of the three ANOVA calculations is displayed in three

records.

ANOVA Options

The ANOVA options are identical to the Two Samyilest options
described on pag86. Select whether you want to include all groups or
only records with nofblank values in the Comparison field.

ANOVA Output Fields
The ANOVA table contains these fields:

Field Name

Description

Group kelds

Group fields selected (if any)

DataField

X field name identifying the data in the record

Index

ID number for each record in

the ANOVA
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Source_of _ Record identifier has these values:
Variation 1 Main: Field
(whereFieldis the name of the Comparisorefd) The
alAy @FINARIFIGA2Yy A& GKS @I |
1 Residual
CKS OFNRIFGA2Y G2 A0KAY DNJF
1 Total
The total variation of the X field.

Sum_of _ um of squares, depending on type of variation:

S
quares 1 Main: Field
The sum of squares between groups:

o 2~ o r~42
SSME & %é-%‘ij /N

bygroup Cal

1 Residual
The sum of squares within groups:

a.. . ax? o
SSR&§ x*- §

é@;; bygmupéﬁqg
1 Total

The sum of Main and Residual squares:
SSESSM+SSR

DF Degrees of freedom:

1 Main: FieldDFM= (Groups- 1)
1 Residual DFR = NGroups

1 Total DFT=N-1

Mean_Square | Mean squares:
[Sum_of Squares] divided by [DF] fields

FValue Fvalue: the ratio between Main and Residual Mean_Squa

Prob Probability that all groups have the same mean. The
probability is the FValue with DFM and DFR degrees of
freedom.

ANOVA Detail Table

The Detail table is identical to the Detail table for the Two Samflest
described on pag88.
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Two Way ANDVA

Two way ANOVA, also known as tfeator ANOVA, is a generalization of
the one way or one factor ANOVA, and allows analysis of multiple
Comparison fields.

Two Way ANOVA Field Selection

The field selection screen for Two Way ANOVA is similar to the other
Group Analysis field selections, except that you may select two Compare
Fields(factors). The Compare Fields determine the groups to compare:

5 b
Data Source and Field Selection
Data Source and Field Selection
Description:  |Example of Two Way ANOVA
Type il |GroupFields |
Data Source:  Sample EE
Change Data Source EE
Available Fields
jin} #, Integer
Height #, Double
Systolic #, Integer
Diastolic #, Integer PRI Comparison Fields (Factors)
AgePercentile #, Double Sen Text
EstimatedValue #, Double AR State Text
RunningTotal #, Double ex
RandomFlag #, Yes/Mo
Rankin #, Double R
¢ 4 'Sl Dependent Fields
& | |Age #, Double
_v L |Weight #, Double
Cholesteral #, Double
Weight Field (Optional)
Sort @ Original () Name () Data Type EE [ |

“ Ignore X Cancel @ Back

@ Help

Two Way ANOVA Field Selection

Two Way ANOVA Options

The Two Way ANOVA options are identical ® dtther Group Analysis
options (see pag86). You may choose to include all groups or only those
with non-blank values in all Compare fields.

Two Way ANOVA Output Table

Two Way ANOVA is calculated using the Experimental method. The
output fields are identical to those for ANOVA. There is a record that
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measures the total Main Effects, each main effect (factor) separately, the
Interaction between the factors, the tot@xplained effect (sum of Main
and Interactions), and the Residual and Total. Note that the total Main
Effects is not the sum of the factors.

DataField - |Index - |Source_of Variation - [Sum_of_Square -~ | OF - |Mean_Square - | F-Value - Prob -
Age 1/ Main Effects 63.339150128 3 21.113050042667 0.10098788 0.95925973
Age 2 Main: [Sex] 39948526242 1 39948526242 0.19108167 0.66302047
Age 3 Main: [State] 20.B65047564 2 10.432523782| 0.04990082 0.95134896
Age 4 Interactions 3B.692644744 2 19.346322372 0.09253727 0.91159817
Age 5 Explained 102.031794872 5 20.4063589744 0.09750763 0.99232357
Age & Residual 19652.128205128 94 209.06519367157

Age 7 Total 19754.16 99| 199.53696969697

Weight 1 Main Effects 104921.7844937 3 34973.928164567 38.5930275 2.4027E-16
Weight 2 Main: [Sex] 103793.58082169 1 103793.58082169 114534132 59757E-18
Weight 3 Main: [State] 38417622447 2 192088112235 0.21196537 0.80937832
Weight 4 Interactions 3621.59845502 2/ 1810.79922751 199818059 0.14129978
Weight 5 Explained 108543.38294872 5 21708.676589744 239550887 1.8357E-15
Weight & Residual B5185.05705128 04 906.22401118383

Weight 7 Total 193728.44 99 1956.8529292929

Cholesterol 1 Main Effects 13825.47392099 3 4607.82464033 4.144B0775 0.00833202
Cholesterol 2 Main: [Sex] 13212 85741475 1 1321285741475 11.8851645 0.00084810
Cholesterol 3 Main: [State] 370.06565176 2 185.03282588| 0.16643982 0.84692274
Cholesterol 4 Interactions 111301650636 2 556.50825318 0.50058757 0.60778109
Cholesterol 5 Explained 14936.49042735 5~ 2987.29808547 268711967 0.02578570
Cholesterol & Residual 104500.74957265 94 11117101018367

Cholesterol 7 Total 119437.24 99 1206.4367676768

Two Way ANOVA Output Table

Two Way ANOVA Output Fields

The Two Way ANOVA tabtontains the same fields as the ANOVA table
described on pag89. The only difference in the tables is the addition of
records for every extra Compare Field.

The [Prob] field shows the probabilitf variation dueto each Compare
field.

Two Way ANOVA Detail Table

The Detail table is identical to the Detail table for the Two Samjlest
described on pag88, with the additon of two fields: Compare_Field and
/| 2YLI NBy+lfdzSd ¢KSaS FTASEtRa akKz2g
value:
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DataField -~ | Compare Field -~ | Compare Value -~ |Count -~-| Mean ~ |Min -~ |Max -~ |Range ~ |Sum -~ |Variance -
Age Sex F 48 469583333 20 69 4% 2254 220466312
Age Sex ] 52 45.653B462 20 69 49 2374 185.32BB0OB
Age State FL 17 46.8235294 24 69 45 796 215404412
Age State MD 33 45.6060606 20 6B 48 1505 184.121212
Age State VA 50 46.54 20 69 49 2327 212.090204
Weight Jex F 48 117.6875 90 1458 59 5649 390261968
Weight Sex il 52 1B82.403846 110 239 129 9485 1389.1B665
Weight State [(E 17 143941176 90 233 143 2447 177543382
Weight State WD 33 153.212121 95 239 144 5056 1807.60985
Weight State VA 50 15262 91 239 148 7631 217040367
Cholesterol | Sex F 48 179.1875 140 322 182 B601 727.942819
Cholesterol Sex il 52 202403846 150 300 150 10525 140726508
Cholesterol  State FL 17 185.882353 157 267 110 3160 982.485294
Cholesterol  State MD 33 192939394 140 322 182 6367 1625.05871
Cholesterol  State VA 50 191.98 155 300 145 9599 104295878

Two Way ANOVA Detail Table
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Chapter 7: NorParametric Analysis

Up to this point, the anasis and tests assumed the distribution of the population
was continuous and normal (or close to normal). However, many situations involve
skewed, nomormal data or norcontinuous (ordinal) distributions. In these
situations, use noiparametric analysis.hiis chapter describeBotal Access

Statisticf)  ypargmmetric analysis options.

Topics in this Chapter

U Non-Parametric Analysis Overview

U Chi-Square

U Sign Testd One Sample

U K-SFitd Kolmogorov-Smirnov Goodness of Fit Test
U 2 Sample

U N Sample 0 Kruskal-Wallis One Way Analysis of
Variance

U Paired Fields
U NFieldsd Fri edmandéds Two Way ANOVA of
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Non-Parametric Analysis Overview

Parametric calculations are necessary for analyzing data that is non
continuous and/or nomormally distributed. Because these assumptions
cannot be made, these tests are less powerful than parametric analysis.
Non-parametric tests allow examination of data independent of the
population distribution.

Rather than direct comarisons of the values in your fields, many non
parametric analyses rely on their relative rank. These features are
available by selecting the [Nelarametric Analysis] tab from the main

| Parametric Analysisl Group Analysis| Nan-Parametric An3|}’5i5| Record Analysisl Financial Analysws‘
Analysis Type: ID .| Analysis Type - Description - Data Source -

@ E Chi-Square Example of Chi-Square Sample TAS_|
H 16 Sign Test Example of Sign Test Sample TAS !
Chi-Square 17| K-S Fit Example of Kolmogorov-Smirnov Goodness of Fit Tes| Sample TAS_|
Sign Test 18 2 Sample Example of Two Sample (Wald-Wolfowitz Runs) Sample TAS

. 19 2 Sample Example of Two Sample (Mann-Whitney) Sample TAS_.
K-S Fit 20 N sample Example of N Sample (Kruskall Wzllis) sample TAS |
2 Sample 21| Paired Fields Example of Paired Field tests Sample TAS_|
N Sample 22 N Fields Example of N Fields (Freidman's Test) Sample TAS_|
Paired Fields
N Fields
Scenario M H | { | Search |1 4

NonParametric Analysis Tab

A wide variety of nofparametrictests are available and depend on the
analysis you seek. There are single field (one sample), group
comparisons, and paired fields analysis.

The first three options are for one sample test:

1 ChiSquare
One sample CHbquare: evaluates expted value for each
unique value in afield.

1 Sign Test
One sample sign test versus median, mean or user defined
value.

1 KSFit

Goodness of fit tests for comparison against Uniform, Normal
and Poisson distributions.

The followng options compare groups of records:
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1 2Sample
Two sample tests: Watvolfowitz Runs Test, Marwhitney U
Test, and Kolmogore8mirnov.
1 N Sample
KruskalWallis one way ANOVA.
The following options compare fields:

1 Paired Fied
Field comparisons: paired sign test, Wilcoxon Signed Rank,
{LISFNXYIYyQa [/ 2NNBflIGA2Y [/ 2STFAOASYGd
1 N-Field
[ 2YLI NB YdzZf AL S FASERaA 6AGK CNASRY

ChiSquare

ChiSquaremeasures the number of occurrences of each value in a field
and determines how randomly (evenly) the values are distributed. Unlike
the Frequency Distribution feature in Parametric analysis, which counts
occurrences for ranges of numeric values,-Suae counts each value of
any field type (rather than the range).

ChiSquare Field Selection
The following field selection screen appears for-Sguare:
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Data Source and Field Selection

Data Source and Field Selection
Description:  |[Example of Chi-Square
= Chi-Square
Data Source:  Sample E@
Change Data Source EE
Available Fields
D #, Integer
Age #, Double
Weight #, Double
Height #, Double Compare Fields
Cholesteral #, Double
Systolic #, Integer EE :::te ;ex:
Diastolic #, Integer ex
AgePercentile #, Double E E
EstimatedValue #, Double
RunningTotal #, Double
RandomFlag #, YesMNo
Ranking #, Double
Weight Field (Optional)
Sort @ Original ) Name () DataType Em [ |
@ Help W Ignore X Cancel 4 Back

ChiSquare Field Selection

Assigrthe fields to analyze to the Compare Fiel#sch Compare Field is
analyzed within each group (unigue combination of group fields). You
must specify at least one Compare field, and you can optionally select a
Weight Field.

ChiSquae Options
After selecting the fields, the Gl§iquare options are presented:

If group fields are specified, use Ignore records with a blank
the same comparison values (null) value in the
for each group comparison field

(expected value for each comparison

field value is calculated for all groups Create Detail table
including those without records for Shows tﬁe count and percent
some comparison values) of total for every unique value

. : : . in each Compare field
Without this cption, calculations are .

only based on comparison values in
each group.

ChiSquare Options
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Same Comparison Values for Each Group

This option is only necessary if you specify group fields. Every
combination of unique values in the group fields defines a group of
records that is analyzed separately. A Compare field may have many
values, but some groups may not have all of them. In this situation, you
may analyze each group with only its Compare figlies, or use the
same Compare field values for each group. If you have the check box
selected, the unique values in the Compare field are determined
regardless of group. Then the values for each compare value in each
group are counted and all results ¢lnding zeros) are presented.

Ignore Records with Blank Value in Comparison Field

Select this option to ignore blanks values (nulhsthe Compare field.
This affects the CHbquare analysis by eliminating Nas$l a degree of
freedom.

Create Detail Table

The detail table shows the actual count and percent of total values for
each comparison field value. This is explained in detail below, and is
simila to the frequency distribution feature in the parametric analysis
(described on pagB3).

ChiSquare Output Table
ChiSquare analysis is performed for each groond X field:

DataField - | Count - | Groups - |Expected ~ |Chi-Sgquare -~ | OF -~ | Prob «

Sex 100 2 50 0.16 1 0.6B91565

State 100 3 33.33333333 16.34 2 00002330
ChiSquare Output Table

ChiSquare Output Fields

ChiSquare analysis determines the distribution of the data for each

Compare field value. Following traditional statistical terminology, each

/ 2YLI NB FTASER @It dzS TFedtadfrithelgroupdD NP2 dzLIJE @ ¢ f
formed by the Group fields, and is similar to the groups defined in the

Group Analysis feature. Therefore, other than the Group Fields, the

groups below refer to groups formed by the Compare fields.

ChiSquare determines the number ofayps and calculates the expected
value or frequency for each group (total count divided by number of
groups). The actual (observed) value is compared. The larger the
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difference, the larger CHsquare becomes and the more likely the
Compare field values aindependent.

Field Name Description

Group Fields Group fields selected (if any)

DataField The compare field name

Count Number of records (or weighting)

Groups Number of groups (unique Compare field values)

ExpectedB Expected value for each group:
E =N/ Groups

Chisquare(c?) | ChiSquare valuec” = § |_(O- E)Z/EJ
Thesum over all the groups whei@is the observed valug
andEthe expected.

DF Degrees of freedom &roups- 1

Prob Probability of ChiSquare based on DF. A large probabil
indicates that distribution is close to expected.

ChiSquare Detall Table

The ChiSquare detail table is only created if you select the optard
provides information for each Compare field value used in theSchiare
analysis. This table is similar to the Frequefegture of parametric
analysis described on pa®8(not all fields are shown):

Sex F
Sex il
State FL
State MD
State VA

Compare_Field » | Compare_Value - |Observed - | Expected - |Difference - |Chi-5quare - |[Observed_Pont -

4B 50 -2 0.08 0.48
52 50 2 0.08 0.52
17/ 33.33333333 -16.33333333 B.0033533333 0.17
33 33.33333333 -0.333333333 0.0033333333 0.33
500 33.33333333 16.666666667 B.3333333333 0.5

Ch-Square Detail Table

The detail table also shows the distribution percent for each compare
field within each group of Group fields:

Field Name

Description

Group Fields

Group fields selected (if any)

Compare_Field

Compare field name

Compare_Value

Compare field value

ObservedO)

Gount of occurrences of the compare field value
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ExpectedB Expected value for this group (same as in-Shuare
table)

Difference Difference between Observed and Expected values
=0cE

ChiSquare ChiSquare valuec? = (O- E)Z/E

Observed_Pcnt

Observed percent of total in group O / Total

Expected_Pcnt

Expected percent of total (same value for all Compare
values in group)

Pcnt_Diff

Difference between Observed and Expected percentageg

Cumulative

Qumulative sum obbserved values

Cumulative_Pcnt

Qumulative sum of observed values as percent of grou
total

If only one Compare field is selected, the [Compare_Field] and

[Compare_Value] fields are replaced by just the Compare field using the

Compare field name and caaihing the Compare field values.

Sign Test One Sample

Given a sample distribution, the one sample Sign test statistically
measures whether the mediant a population is above or below the test
value providedTotal Access StatistieHows you to test either the

&l YLX S R lofintedan, oly8ur gfvn custom value. This test
should not be confused with the paired Sign test (describefkgined
Fieldson pagell?), which compares the means between two fields.

Sign Test Field Selection

Sign test field selection is similar to parametraldi selections. Specify
the numeric fields to analyze as the Independent (X) fields, and
optionally specify Group and Weight fields.

Total Access Statistics
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Data Source and Field Selection
Data Source and Field Selection
Description:  |Example of Sign Test
Type: SEmIEE!
Data Source: Sample EE State Text
Change Data Source EE
Available Fields
jin} #, Integer I
Sex Text
Height #, Double
Sysmlilc #, Integer Independent Fields [X)
Diastolic #, Integer ~
AgePercentile #, Double E]E :Jge o = gouE:e
EstimatedValue #, Double EE Cl'.uallg cerol # Double
RunningTotal £, Double olesteral #, Double
RandomFlag #, YesfNo
Ranking #, Double
Weight Field (Optional)
Sort @ Original () Name () Data Type E]E] | |

'@)ﬂelp \ur’lgnore X Cancel @ Back

Sign Test Field Selection

Sign Test Options

Select Test (Cut-off) Values

Mean
Median

Custom: 50

Sign Test Options
MeanarR aSRAlIY 2LJiA2ya (Sad SAGKSNI SI OK 3INE
GKS SYdANB RFEGlI asSiQa YSIY YR YSRALFLY AT
you select Custom, you can enter the value to test all the groups.

Sign Test Output Table

A separate record for each selected test appears in the Sign test output
table. In the example below, there are three records for each group and X
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field (Group by State, X field = Age). Each test is identified by the
[TestTyp] field with the value tested in [TestValue]:

FL
FL
FL
MD
MD
MD
VA
VA
VA

State » |DataField - |(Count -~ |Missing -~ TestType . |TestValue - | Count<Test - |Count=Test . | Count>Test . |Prob<=Test . | Prob>=Test .
Age 17 0 Mean 46.823525941 11 0 6 0.9282684326 0.16615295410
Age 17 0 Median 43 B 1 B 05981903076 0.59819030762
Age 17 0 Custom 50 11 0 6 0.9282684326 0.16615295410
Age 55 0 Mean 45.60606061 16 0 17 0.5 0.63613822667
Age 33 0 Median 45 16 3 14| 07080587896 0.42756607029
Age 33 0 Custom 50 21 0 12 0.9591386239 0.08186717716
Age 50 0 Mean 46.54 25 0 25| 0.5562314580 0.55623145801
Age 50 0 Median 45 25 ] 25 05562314580 0.55623145801
Age 50 0 Custom 50 28 1 21| 0.8734510455 0.19568296915

Sign Test Output Table

Sign Test Output Fields

Based on the observed number of cases less than, equal to, and greater
than the test value, the probability of the true (population) median being
less than or geater than the test value is determined:

Field Name | Description

Group Fields | Group fields selected (if any)

DataField X field name identifying the data in the record

Count Number of records in the group

Missing Number of blank (missing) records

TestYpe daSlyé aaSRALFYEé 2NJ 4/ dza G2 Yé
selected.

TestValue The analysis tests the probabilityat the population median

is above or below this value

Count<Test Count of records with values below the test value

Count=Test | Count of recads with values equal to the test value

Count>Test Count of records with values above the test value

Prob<=Test Probability the median is less than or equal to the test valueg

Prob>=Test Probability the median is greater than or equal to the test
value

K-S Fitt KolmogorovSmirnov Goodness of Fit Test

The KolmogorosEmirnov Goodness of Fit tests determine how closely
data fits a uniform, normal, or Poisson distribution. If you want to
determine if two sets of records are distributed similarly, use the
KolmogorovSmirnov option under the 2 Sampledture.
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K-S Fit Field Selection

The field selection is identical to the Sign test screen described on page
101 Specify the numeric fields to test as X fields.

K-SFit Options
The Kolmogorossmirnov Goodness of Fit test sorts your data in
FAO0OSYRAY3a 2NRSNWP . laSR 2y @&2d2NJ RFOGlFE | &

is created, and the difference between the data and testrbutions is
calculated (between 0 and 1). The maximum difference is used to
determine how closely the data fits the distribution being tested. If there
is no difference, the data fits the test type exactly. The larger the
difference, the less likely thigt. Choose the type of distribution to test:

Distributions to Test

¥| Uniform
¥| Normal

¥| Poisson
Requires non-negative integers.
(time consuming for large values)

K-S Fit Options

Uniform
Data is distributed linearly (straight line).

Normal
Data 5 normally distributed (bell curve).

Poisson
A Poisson distribution is given by:

_*e!
p(x)=—

Since the Poisson calculation involves a factorial calculatipnitakes a
longer timeto calculate for large values &f Only select Poisson
calculations for small X values (less than 1000) or small data sets.
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K-S Fit Output Table

The output table has a separate record for each disiiion type

selected. In the example below, there are three records for each group.
Each test is identified by the [TestType] field. Not all fields are shown.

State - |DataField « | TestType Max_Absolute - | Max_Positive - |Max_MNegative - | K-5 7 -
FL Age Uniform 0.1751633986028 0.1581699346405 -0.175163398693 0722217
FL Apoe MNormal 0.185898B835780 0.1694323290247 -0.1B58DBBR3578 0.766481
FL Age Poisson 0.2748238046576 0.2328837041B16 -0.274B238B04658 1135128
MD Apoe Uniform 0.1041666666667 0.054000909090% -0.104166666667 0.598392
WD Age MNorma 0.0B119188B4545 0.0641770957581 -0.0B1191888454 0466412
MD Apoe Poisson 0.19051356060096 0.1905135606006 -0.1851894521 1.094417
Wi Age Uniform 0.1077551020408 0.04 -0.107755102041 0761944
Wi Apoe MNormal 0.0757605515708 0.0637453008425 -0.075760551571 0.535708
Wi Age Poisson 0.2261764626344 0.216554388991 -0.226176462634 1599300

K-S Fit Output Table

K-S Fit Output Fields

The first set of fields is independent of the tégpe (most not shown in
the output table example):

Field Name Description

Group Fields Group fields selected (if any)

DataField X field name identifying the data in the record
Count (N) Number of records in the group

Mean Mean value

StdDeviation

Sandard deviati

on

Minimum Minimum value
Maximum Maximum value
Range Range of values: MaximurMinimum

These fields are based on the test type:

TestType The test type selected:

O] YATFT2NNEZ ab2NNIFf €X 2NJ at
Max_Absolite Maximum absolute difference between the data and test
D) distribution (between 0 to 1)

Max_Positive

Maximum positive difference between the tests

Max_Negative

Maximum negative difference between the tests

K-S _Z

KolmogorovSmirnov Z valueZ = DJVN

Total Access Statistics
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Prob Probability that the data matches the distribution test type

2 Sample

The two sample noiparametric test compares two sets of records, which
may be of different sizes. A Compare field containing talues
designates the samples. Tests include:

T WaldWolfowitz Runs test
T Mann-Whitney U test
1 KolmogorovSmirnov Two Sample test

Two Sample Field Selectio

The Two Sample field selection screen is similar to that of Two Sample
t-Test. The Comparison field can be any field type, and it defines the two
samples. The Dependent field must be nemc, and it sorts the data.

Data Source and Field Selection

Data Source and Field Selection
Description: | Bxample of Two Sample (Wald-Wolfowitz Runs)
Type: 25ample
Data Source: Sample EE
Change Data Seurce EE
Available Fields
D #, Integer
State Text
Height #, Double
Systolic #, Integer Comparison Field (Factor)
Diastolic #, Integer S Text
AgePercentile #, Double [I]E | e e |
EstimatedValue #, Double
RunningTotal #, Double Dependent Fields
RandomFlag #, Yes/Mo
3 - Age #, Double
Ranking #, Double E[E Weight #, Double
E@ Cholesterol #, Double

Weight Field (Optional)
Sort @ Original (O Mame (O Data Type EHIM

(@) Hel “ Ignore >< Cancel “ Back
P g

Two Sample Field Selection
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Two Sample Options

@ Wald-Wolfowitz Runs Test

Mann-Whitney U Test and
Kolmogorov-Smirnov 2-Sample Test

Two Sample Options
Two options are available:
1 Wald-Wolfowitz Runs test
1 Mann-Whitney Utest and
KolmogorovSmirnovTwo Sample test

Wald-Wolfowitz Runs Output Table

The WaldWolfowitz Runs test determines if data is randomly distributed
between two samples (Comparison field values), using the run theory to
determine randomness. A run is a series of cases from the same sample.

With the X field sorted in ascending omd@ random distribution would
expect a random number of runs; that is, groups distributed independent
of the values (i.e. a few cases from one sample followed by a few cases
from the other, and so on).

A low number of runs indicates no randomness (alllthe values are of

one sample and the high values for the other). Similarly, a very high
number of runs (e.g. every other case is a different run) also indicates a
lack of randomness since the distribution is so orderly. Both the minimum
and maximum numbeof runs is determined, and the associated Z and
probability values calculated. For a random distribution, the number of
runs should neither be too high or too low.

DataField - [Sex-1 ~ |Sex-2 » | Wald_Mean » | Wald_StdDev ~ |[Ties -~ |TiedGroups ~ |Wald_Min_Runs -~ |Wald_Min_Z -~ |Wald_Min_Prob -
|ige F M 0.92 49666426682357 66 19 34| -3.40672787036 0.00032873321575
Weight F M 50.92 4.9666426682357 12 6 14 -7.43359296535 0
Cholestero F M 0.92 49666426682357 37 13 31 -4.01075763461 3.0262108126E-05

Wald-Wolfowitz Runs Output Table

Wald-Wolfowitz Runs Output Fields

Field Name Description

Group Fields Group fields selected (if any)

DataField X field name identifying the data in the record
CompareField The compare field sample #1 value
CompareFiele The compare field sample #2 value

Count (N) Number of records in the sampkeN; .N,

Total Access Statistics
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Missing Number of blank (missing) records

Casesl (N Number of records in sample #1
(defined byCompareField. field)

Casex2 (N, Number of records in sample #2

(defined byCompareFiel® field)

Wald-Mean (/73,)

2NN, |,

Mean of sampling distributionml =
Nl + N2

Wald-StdDev (S,,)

Sandard deviation of sampling distribution:
— 2N1N2 (2N1N2 - N1 - Nz)

o (Nl +N2)2(N1 +N2 B 1)

Ties Number of records tied to other records
TiedGroups Number of X field values with more than one record
Wald_Min_Runs Minimum number of runs

Wald_Min_Z Z value associated with the minimum runs:

_R-m
S

w

Where R is the minimum number of runs.
If N <50, the numerator of Z is adjusted:
ifR<m,,0.5is added

ifR>/m, , 0.5 is subtracted

z

Wald_Min_Prob

Probability of [Wald_Min_Z]

Wald_Max_Runs

Maximum number of runs

Wald_Max_Z

Z value associated with the maximum runs

Wald_Max_Prob

Probability of [Wald_Max_Z]

Mann-Whitney U Test and Kolmogore8mirnov Output Table
Both of these tests sort the X fields and rank the values withamesrank

assigned to ties. The ranks for each of the two groups are then summed

and compared.

Age
Weight
Cholesterol

DataField + |Sex-1 + Sex-2 -

=
F
=

M 1195.5
M 164
M 758

MW_U - |MW_U_Prime v | MW_W -

MW_Z + | MW_Prob ~ | KS_Z + KS_Prob
-0.362215' 0.717191049 0.728583  0.66327594
-7.478886 0 3.650922 0

-3.380677 0.000723074 1.817455. 0.0027037

1300.5

2332
1738

2476.5
1340
1934

Mann-Whitney U Test and Kolmogor@mirnov Output Table
Mann-Whitney U and KS Output Fields

Field Name Description

Group Fields Group fields selected (if an

DataField X field name identifying the data in the record
CompareField The compare field sample #1 value
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CompareFiek®

The compare field sample #2 value

Count (N) Number of records in the group
Missing Number of blank (missing) records
Casesl (N, Number of records in sample #1
(defined byCompareField field)
Cases2 (N,) Number of records in sample #2

(defined byCompareFiel® field)

SumRankl (R)

Sum of ranks for sample #1

SumRank (R)

um of ranks for sample #2

TotalRank 2Um of allranks=R, +R,

MeanRankl Mean of ranks for sample #AR/N;

MeanRank2 Mean of ranks for sample #2R./N,

Ties Number of records tied to other records
TiedGroups Number of X field values with more than one record
SumTies(T) am of fies: T=3 (t*- t)

wheret is the number of tied records in each tied grot
(identical X value). The summation is over all tied
groups.

Mann-Whitney U Tests Fields

The MannWhitney U Test, sometimes just called the U Test or Wilcoxon
test, determines whether or not there is a statistical difference between
two data samples. The closer the rank sum between the two samples, the
more likely it is that the samples are dlar. This test is similar to the
parametric Two SampleTest, described on padgs!

MW_U(U)

Mann-Whitney U value based on smaller rank sum. |
R <R this is U:
N, (N, +1
U=N\N, +—1( 21 )—

otherwise:U=N,N, + w i}

MW_U Primed | Q( MannWhitney U prime value is the same as U for th¢
larger Runst: Q N, - b

MW_W Rank sum of the sample with the larger count.
MW_Z 7= U- (N1N2/2)
N;N, aN®- N@
N(N- 1)& 12 8

Total Access Statistics Chapter 7: NorParametric Analysi§ 109



MW _Prob Probability that he two samples are distributed
identically.

MW _Z (ties) Z adjusted for ties:
7= U- (N1N2/2)
N,N, aN°-N-T@Q
N(N - 1)? 12 @

MW _Prob_(ties) Probability that the two samples are distributed
identically accounting for ties.

KolmogorovSmirnov Fields

From the sorted data, the Kolmogor@mirnov two sample test
determines the difference between the relative rankings of the two
samples. Similar to the-& Fit tests described on pa@3 this test
determines if the two samples are distributed similarly.

KS_MaxAbsoluteDiff(D) Maximum absolute difference (0 to 1) betweer]
the two distributions
KS_MaxNegDiff Maximum negative difference
KS_MaxPosDiff Maximum positive difference
KS_Z - /NlNZ
N
KS_Prob Probability that the two samples have similar|
shaped distributions

N Sampler KruskatWallis One Way Analysis of Variance

N Sample is a generalization of the Mawitney U (2 sample) test for
comparing multiple (N) sets of records. Each set may be a different size
(number of records). This is similar to the ANOVA feature under Group
Analysis, described on pagé. For nonparametric analysis, the
equivalent function is the Krusk&Vallis H test (or just H test).

KruskalWallis sorts andanks the data across all the samples. The sum of
rankings for each group is calculated and compared to determine if all the
samples come from the same population.

KruskatWallis Field Selection

The field selection screen for N Sample analysis is identical to the 2
Sample screen described on pdlfi6 Rather than a Compare fiebdth
only 2 values, select a Compare field with more than 2eslu
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KruskalWallis Options

¥'| Create Detail Table

A Kruskal-Wallis table is always created.
The detail table shows summary calculations for each group.

KruskalWallis Options

There is an option to create a detail table that provides rank sum
information for each group.

KruskalWallis Output Table

Like the ManAWhitney U Test, Krusk&Wallis sorts and ranks the X fields
across all the samples. Average rank is assigned to tied cases. Ranks are
summed for each sample (group).

DataField - |Groups - |Ties » |TiedGroups » | SumTies « H « | Prob « | H_[ties) « |Prob_[ties] -

Age 2 B2 26 10800 0.131200 0.717191| 0.131341882 0.717D447665
Weight 2 50 22 258 5593374 7.5E-14 5594B17560 TY.440675E-14

Cholestero 2 62 L] 474 1142898 0.000723 1143430988 0.0007209676
KruskalWallis Output Table

KruskalWallis OutputFields

Field Name Description

Group Fields Group fields selected (if any)

DataField X field name identifying the data in the record

Count (N) Number of records

Missing Number of blank (missing) records

Groups (k) Number of unique comparison field vagds

Ties Number of records tied to other recosd

TiedGroups(g) Number of X field values with more than one record

SumTies(T) um of ties: T = a (t3 - t), wheret is the number of tied
records in each tied group. The sum is over all tied groy

" HteststatisticHZL A K- 3N+1)

NN+D) 7 n

Prob Probability that the sample groups are similar. The
calculation uses H in a G8guaredistribution with k-1
degrees of freedom.

Total Access Statistics
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H_(ties) H
H adjusted for ties: 3
aT
1_ i=1
N”- N
Prob_(ties) Probability based on [H_ties]

KruskatWallis Detail Table

The detail table shows the size (count), sum of ranks, and mean rank for
each sample. This is the data dd®r calculating the KruskaVallis

results.
Sex - | DatafField - | Count ~ | SumRanks - MeanRank -
F Age 48 2476.5 51.58375
i Ape 52 25735 49 4903846153846
F Weight 48 1340 27 .9166666GEGEET
M Weight 52 5710 71.3461538461538
F Cholestero 48 1834  40.29166666EGGET
M Cholesterol 52 3116 59.9230769230769
KruskalWallis Detail Table

Field Name Description

Group Fields Group fields selected (if any)

DataField X field name identifying the data in the record

Count (n) Number of records

SumRank$R) um ofrankings for this group

MeanRank Mean rank for the records in this grow®R/n;

Paired Fields

The nonparametric Paired fields option allows you to compare fields
similar to the parametric Compare feature (descuben pages9). Tests
include:
1 Paired Sign test
1 Wilcoxon Signed Rank test (or Wilcoxon Matched Pairs)
9 {LISFENXYIYyQad wly]l /2NNBftFGA2y [/ 2STFFAOA!
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Paired Fields Field Selection

Data Source and Field Selection

Paired Fields Field Selection

Data Source and Field Selection
Description:  |Example of Paired Field tests
Type: Paired Fields Group Fields
Data Source: Sample EE State Text
Change Data Source EE
Available Fields
jin] #, Integer !
Sex Text
Heighi; #, Double
gmgj“r # in';ger Independent Fields (X)
iastolic #; Integer =
AgePercentile #, Double [I]@ Agg #; Double
- Weight #, Double
EstimatedValus #, Double E E '
RunningTotal #, Double
RandomFlag £, Yes/Mo
Ranking #, Double
Dependent Field (Y)
EE |Ch0|eshero| #, Double |
Weight Field (Optional)
Sort @ Original () Mame ~) Data Type E]E] | |
'i_?) Help Ylgnore X Cancel @ Back : MNext = :

You must specify a Dependent (Y) field to compare the X fields, and you
can optionally specify Group and Weight fields.

Paired Fields Options

Paired Sign Test
Wilcoxon Signed Rank Test

Spearman’s Rank Correlation

Paired Fields Options
Select the analysis to generate. The options are described in detail below.

Total Access Statistics
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Paired Fields Output Table

State - DataField - |Count_of Cholesterol - |Count<Y - Count=Y - |Count>Y - |Pearson's R - Sign? - | SignProb -
FL Age 17 17 0 0 0.01815720917 3.8BO5700006 0.0001042119
FL Weight 17 16 0 1 0.75554035903 35.3954987505 0.0006850369
MD Age 33 33 0 0 0.18419896568 55704849006 2.5026B4E-08
MD Weight 33 30 1 2 058735414273 47729707730 1.815279E-06
VA Age 50 50 0 0 -0.0963936757 6.9296464556 0
VA Weight 50 42 0 B 058209684040 46669047558 3.05770D6E-06

Paired Fields Optit Table

Paired Fields Output Fields

These fields are always generated (see the Compare section orbpage
for more details):

Field Name | Description

Group Fields | Group fields selected (if any)

DataField X field name identifying the datin the record

Count_of _ Number of recordswhere Y-Fieldis the name of the Y field
Y-Field

Missing Number of blank (missing) records

Count<y Number of records with X <Y

Count=Y Number of records with X =Y

Count>Y Number of records with X >Y

MeanX Mean of X field

MeanY Mean of Y field

MeanDiff Difference of means: MeanXMeanY

Correlation t SINB2Yy Q& O2NNBf FGA2y 06Si6!

Paired Sign Test

The Paired Sign Test determines if two fields have the sastgliition
even if they are not normally distributed. The analysis is based on the
number of pairs where the difference between X and Y is positive or

negative.

Signz _ N,..- (N/2)+05

Z value for sign testZ =
JIN/2

whereNis the total count, and\,cthe count of the larger
group

SignProb Two-tailed probability that the X and Y fields have the sam(
distribution
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Wilcoxon Signed Rank Test

The Wilcoxon Signed Rank Test is similar to the paraoygaired ttest in
the Compare analysis type (see p&#. Unlike the Paired Sign Test, the
Wilcoxon Signed Rank measures the differencrot just the sigrt
between the fieldsD =X - Y. It sorts the absolut®alues of the
differences and assigns ranks.

Wilcoxon_Neg_SumRank um of ranks for differences <0

Wilcoxon_Pos_SumRank um of ranks for differences >0

Wilcoxon_Neg_MeanRank | Mean rank of negative differences:
[Wilcoxon_Neg_SumRank]/[Count<Y]

Wilcoxon Pos_MeanRank Mean rank of positive differences:
[Wilcoxon_Pos_SumRank]/[Count>Y]

Wilcoxon_Z Wilcoxon Z value based on positive and
negative SumRanks

Wilcoxon_Prob Two-tailed probability that the two fields have
the same man

{LSFENYFyQa wkyl /2NNBtFGA2y [/ 2SFFAO
{AYAE NI & (G2 GKS tSINE2YQa [/ 2NNBf I (A2
page50 > { LIS NX I yQa wl yiisusedhmManht  GA2y [/ 28
parametric situations. Rather than the actual values, the rankings of

values in X and Y are compared, and a value betwgend 1is

generated. A value ofl or 1 indicates a perfect (linear) correlation.

{ LIS NXI yQa wl yafulate@®byBdginglaridkakyng theaX O
and Y fields separately. The differen(@) in rank between each paired
fields is calculated and summed.

S >

TiedGroups_X Number of X field groups with ties
TiedGroups_Y Number of Y field groups with ties
Spearman(r) { LSEN¥YIyQa O2 NJ\LSf I GA2Y
2
OFff SR {LJSIrNe(lI_ b4 wK2 0
N®- N
Spearman_t -
P - Spearman tvalueg = re N-2
1-r?
The signiftance of Spearman value.
Spearman_Prob Two-tailed probability associated with
[Spearman_t] with N2 degrees of freedom
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Spearman_(ties) (r,)

{LISENYIFyQs O2NNBtFGA2Y
T HT, -8 d?
T2l
N°- N- 5 (t®-t)
12

wheret is the number of ties for an X or Y rank. T|
summation is over all tied groups.

ties: r

where-rX and T, is

Spearman_t (ties)

Spearman t value adjusted for ties

Spearman_Prob_(ties)

Probability for [Spearman_t_(ties)]

NFieldss CNA SRYIl yQa ¢g2 21| e !
¢tKS b CASftRa (Saitdx CNASRYIYyQa
generalization of the Paired Fieltissts. This test compares multiple
numeric fields to determine whether data is normally distributed among

the fields.

bh+!

¢ g2
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CNASRYIYyQa CAStR {StS&Oitazy
Specify the numeric fields to analyze as Indegent X fields:

Data Source and Field Selection

Data Source and Field Selection
Description:  |Example of N Fields (Freidman's Test)

Type: Wi
Data Source: Sample EE State Text
Change Data Source EE
Available Fields
5 " nieger
Sex Text
Height #, Double
Systolic #, Integer Independent Fields ()
Diastolic #, Integer i = Doubl
AgePercentile #, Double E]E Wge_ ht o Double
EstimatedValue #, Double EE lellg cerol # Double
RunningTotal #, Double olestero =, Jouble
RandomFlag #, Yes/Mo
Ranking #, Double
|
Weight Field (Optional)
Sort @ Original () Name () Data Type E]E] [ |
'-@;'HElp YIQ”WE X Cancel @ Back :

CNASRYIYyQa CAStR {StS8SOGA2Y

CNASRYIYQad ¢g2 2@ !bhzx! hLINA2YA

Create Detail Table

A Friedman table is always created.
The detail table shows sumnmary calculations for each group.

CNASRYlIYyQa ¢¢2 2@ !bhx! hLIiAZ2YaA
There is an option to create a detail table with the count, sum of ranks
and mean rank for eaaroup and X field.

CNASRYIYyQa ¢g¢g2 2@ ! bh+! hdzlLdzi ¢l

State - | Count - | Missing - | DF - | Fields - | Chi-5guared -« Friedman_Prob -
FL 17 o 2 3 3211764705824 1.061063930985403E-07
MD 33 o 2 3 61.3787B7B7B7BE 4.6964051BB50507E-14
Wiy 50 o 2 3 86.56 1.50B58164951428E-19

CNASRYlIYyQa ¢g2 2@ ! bh+! hdzildzi ¢ o6t S
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Field Name | Description
Group Fields Group fields selected (if any)
DataField X field name identifing the data in the record
Count Number of records in group
Missing Number of missing records (if any X field is blank, itis
considered a missing record)
DF Degrees of freedomk - 1
Fields (k) Number of X fields
Chi-Square Chisquare calculation:
12 ..
P=— 8§ - 3Nk+1)
NkKk +1)
whereS§is sum of ranks for thith X field.
Prob Probability based on CHsquare and DF that the X field
populations are identical
CNASRYIFIYyQa 5SGFAf hdzlLddzi ¢l
The detail table provides rank summaries for each X field:
State - DataField « | Count - | SumRanks - MeanRank
FL Lge 17 17 1
FL Weight 17 35 2.05882352941176
FL Cholestero 17 50 2.894117647058824
MD hge 33 33 1
MD Weight 33 685 2.07575757575758
MD Cholesterol 33 065 2.92424242434243
CNASRYIFIyQa 5S0I At hdziLddzi
Field Name | Description
Group Fields Group fields selected (if any)
DataField X field name identifying #ndata in the record
Count Number of records
SumRanks um of ranks for the X field
MeanRank Mean rank =SumRanks / Count

0t

¢l of
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Chapter 8: Record Analysis

The Record Analysis features are focused on manipulatinggoands directly.

Unlike the other analysis typesTiotal Access Statistichese features generate

results that update your existing records or create new records similar to your data

source. This chapter describBstal Access Statistds wWSO2NR ! yI feaia 2L

Topics in this Chapter

U Record Analysis Overview

U Random Records

cC:

Ranking

U Normalize
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Record Aalysis Overview

Unlike other analysis types, Record Analysis features generate results
that manipulate your data. With options to update your existing records
or create new records similar to your data source, Record Analysis helps

you manage your records

These features are available when you select the [Record Analysis] tab
from the main form:

Parametric Analysis | Group Analysis | Man-Parametric 4nalysis| Record Analysis| Financial Analysis

Analysis Type:

Random

Ranking

Normalize

ID .| Analysis Type -

BB random
24 Ranking
25 Normalize
26 Normalize
27| Normalize

Scenario M

L]

Description - Data Source -
Example of Random Scenario Sample TAS_|
Example of Ranking Scenario Sample TAS_|
Example of Normalize Scenario sample TAS_|
Example of Normalizing Text Fields tblComputerSerialNur TAS_|
Transform Spreadsheet Layout to a Normalized Table| tblFederalBudget TAS_|

Search 4 3

Record Analysis Tab

The three types of Record Analysis are listed on the left:

1 Random
Identify a subset of records from the data source.
1 Ranking

Sort a field and assign rank values adjusting for ties.

1 Normalize
Transform your nomormalized data into a normalized format.

Random Records

When analyzing data, you may need to create a subketcords for

FAINIKSNI FylrfeaAra 2N GSadAy3das SalLISOALlT
datasets. The Random feature generates or flags a subset of your records

based on the options you select.

Random selections are useful in many situations. For instammeemay
have survey information and need to confirm a hypothesis by
interviewing your respondents again. Rather than asking all your
respondents, which is time consuming and expensive, you may want to
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start with a small random sample. Based on the resoilthat study, you
can then decide if continuing with a larger sample is warranted.

Random Field Selection
The following field selection screen appears for Random:

Data Source and Field Selection

Data Source and Field Selection
Description: |Example of Random Scenario
Type Random
Data Source: Sample @m Sex Text
Change Data Source EE
Available Fields
D #, Integer
State Text
Height #, Double
Sysb:lilc #, Integer Output Fields
Diastolic #, Integer ~
AgePercentile #, Double E]@ \An?e ht o goul;:e
EstimatedValue #, Double EE ChEIlg terol . Double
RunningTotal #, Double olestero =, Double
RandomFlag #, Yes/Mo
Ranking #, Double

Weight Field (O
Sort @ Original ) Name () Data Type [

1&) Help W Ignore Xgancel A Back

Random Field Selection

GroupFields let you select a random set of records for each set of unique
values in your group. Records are selected from each of these Groups of
records separately.

If you choose to generate an output table (specified in the next Options
form), the Output fiéds are the fields in your output table. Your data
source is sorted first by Group fields, and then by Output fields in the
order you select them.

The Weight field is disabled since weighting records is not relevant for
the selection of random records.

If you ignore values, there are implications if you are updating a field in
your data source. Selgnore Implications for the Flag Fietth pagel25
for more information.
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Random Options
After you select the fields, press [Next] to display the Random options:

Selection Options Result Options

@ Nth Record: Every 10| records Create Output Table

[7] Include first record of each group iy [Fncl s D S

) Number of Records: Data source must be updatable.
(per group) Flag this field:
©) Percent of Records: % RandomFlag [=]

This field is assigned -1 (True) for Selected
records and 0 (False) for others.

Random Options
The options are divided into two sections:

1 Selection Options
How the random records are selected.

1 Result Options
How the resits are presented.

Selection Options

The subset of records can be selected in one of three ways. Some
YSGK2Ra& FNB Y2NB aNlyR2Yé GKIYy 20KSNRO®

Selection Options

@ Nth Record: Every 10|records
[ Include first record of each group

(©) Number of Records:
(per group)

iC) Percent of Records: %

Random Selection Options

Nth Record

This is a simple approach to $ihy grab the i record in every group. The
selection is based on sorting the data source by the output field in each
group. In the example above, every™@cord is retrieved.
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V] Include first record of each group

When you select thefirecord option, there is an additional option to
include the first record of each group. If you select this, the first record is
always retrieved, guaranteeing at least one record for each group. In our
example, this would mean the'111", 21, etc. records.

If you do not select this option, the 20", 3d", etc. records are
retrieved. If a group has fewer than the number of records you specify
(e.g. 10), no records from that group are selected.

Number of Records

Specify the number of reeds from each group to retrieve, regardless of
how many records are in the group. If the group has fewer records than
the number you specify, all of its records are retrieved. The records are
selected randomly (unlike the nth record approach).

Percent of Rcords

Select a percentage of records from each group. For instance, for 10% of
the records, enter 10 here:

@ Percent of Records: 10} %

Q@ Random () Exact

There is an additional option to select a Random or Exact. If you select

Random, aandom number of records is selected for each group. This may

be larger or smaller than the percentage you specify. A random number is
ISYSNIYriGSR F2NJ SIHOK NBO2NRX YR AF AdQa
retrieved.

If you select Exact, the exact pentage of records you specify in each

group is selected (the number of records is rounded to the nearest

integer).

Result Options

The result options determine how the random records are retrieved.
Chamse one or both options:
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Result Options

/| Create Qutput Table

| Flag Field in Data Source

Data source must be updatable.

Flag this field:
RandoemFlag

=

This field is assigned -1 (True) for Selected
records and 0 (False) for others.

Random Result Options

Create Output Table
A new table is created with the |%ex -

selected records and the Group |F
and Output fields specified. E
F

M
i1
M
i1
M

Age - [ Weight » | Cholesterol

33 117 1
42 112 1
56 o4 1
b6 123 1
31 147 1
42 233 2
47 233 2
56 157 1
&7 211 2

Flag Field in Data Source

Instead of, or in addition to, creating an output table, you can flag a field
in the data source to identify the selected records. The data source must
be updatable for this feature.

Specify the field name to be updated. The value placed in this field
depends on the field type:

Field Type Value if Selected | Value if Not Selected
Numeric -1 0

Text 1 0

Yes/No True €1) False (0)

The result looks like this, where the [RandomFlag] field shows which
records were randomly selected.
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RandomFlag - [ ID » | 58X « | State « | Age - | Weight » | Height « | Cholesterol - | Systolic -
1F VA 33 117 &6 131 138

2 M VA 30 137 65 139 151

3F FL 43 o0 58 200 144

4 F MO 59 146 &E 322 187

5M WD 62 142 68 165 142

v & F VA 56 144 &7 155 129
7F VA &7 125 g4 156 129

BF VA 28 109 B4 203 146

v 9 M VA 62 144 69 164 142
v 10 M VA 32 180 73 300 200
v 11 F VA 42 112 &6 190 141

Random Records Seledtm Original Table

Ignore Implications for the Flag Field

If you specified values to ignore when selecting fields, the data in the
first Output field is examined to determine ifétrecord is valid. If the
record is ignored, & Flag Field is never updated.

Therefore, you may want to clear this field for all your records to avoid
accidentally mixing the new selections with preus selections in

ignored records. In certain cases, however, you may not want to clear the
field (for instance, if you are using a different Random option for separate
ranges of values).

Ranking

The Ranking feature assigns a numeric rank to each record based on its
value. The lowest value is assigned 1, the next value 2feites occur,
one of three options is available to assign the rank values.

Ranking can be useful in many situations; for instance, golf tournament
gAYYSNER INB NXYy{1SR 6FYyR 6 NRSRO o0l asSRk
the score that matters, but the soe relative to other players.

Ranking Field Selection

The following field selection screen appears for Ranking:

Total Access Statistics Chapter 8: Record Analys{s25



Data Source and Field Selection

EE Sex Text
(»)~)

[I]E Age :‘.:,Dc-uble
EE ?:;E;Lral ;IBEEE:E

Data Source and Field Selection

Description:  |Example of Ranking Scenario

Type: Ranking

Data Source: Sample

Change Data Source
Available Fields
jin} #, Integer
State Text
Height #, Double
Systolic #, Integer
Diastolic #, Integer
AgePercentile #, Double
EstimatedValue #, Double
RunningTotal #, Double
RandomFlag #, Yes/MNo
Ranking #, Double

Sert @ Original () Name () DataType

EREY

'Q} Help \flgnore

>( Cancel

“ Back

your group fields).

Ranking Field Selection
Group Fields let you rank records for each group (senadue values in

The Independent Fields are sorted and assigned rank values for each

group.

The Weight Field allows you to weight the record by the value in this

field.

Records with blank values in the independent field or weight f{éld
assigned) are not ranked.

Ranking Options

After selecting the fields, press [Next] to see the Ranking options:
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Calculation Options

Sort Order: @ Ascending (O Descending | Rank Ties: |Average [=]

Multi-Field Option Tied values are given the average rank, and
If you have more than one Independent field, | the following values reflect the cumulative
the fields may be combined and ranked number of records.
together in the order they are selected, or
each field may be ranked separately: If records 2 and 3 are tied for 2nd, they are
§ _ ranked 2.5, and record 4 is ranked 4.
@ Together (D) Separate

Result Options
Create Qutput Table

Assign Rank to Field: Ranking [=]
Data source must be updatable.  Field type should be Double, if there are ties

Ranking Options
The options are divided into Calculation Options and Output Options.

Calculaion Options
The calculation options specify how to rank the values.

Sort Order

Sort Order: @ Ascending O Descending

Rank your data in ascending or descending order. If first place is for the
lowest value, like golf scores, choose Ascending. If the first rank is for the
largest value, like number of wins or highest ratings, choose Descending.

Multi -Field Option

@® Together (O Separate

If you selected more than one independent (X) field, you can specify
whether you want the fields sorted together or separately.

The Dgether option assigns each record one rank value. Records are
sorted by the first field, then the second, third, etc. If there are ties in the
first field, the second field breaks the tie. If all the fields have the same
value, the records are consideréidd and given the same value.

The Separate option treats each independent (X) field separately. The
output table contains a field with the X field name, its value, and its rank.
If you have more than one independent field and choose Separate, the
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Assign Bnk to Field option is not available since a separate rank is given
to each independent field.

Rank Ties
When ties occur, there are three ways to rank the records:

Rank Ties: A\.reragel El

FAverage

Consecutive

Cumulative
Ranking Calculation Options
These are the rank calculation differences based on tied data:

Data Value | Average | Consecutive | Cumulative
10 1 1 1
12 25 2 2
12 2.5 2 2
13 4 3 4

Example of Different Ways to Rank Tied Data

Average Ties
If you select the Average option, tied values are givenabherage rank,
and the following values reflect the cumulative number of records.

For example, if records 2 and 3 are tied for second place, each record is
ranked 2.5, and the fourth record is ranked 4.

Consecutive Ties

If you select the Consecutive option, tied values are all given the first
rank, and the next value is given next consecutive number, regardless of
record count. The result is a simple ranking of every unique value.

For example, ifeécords 2 and 3 are tied for second place, each record is
ranked 2, and the fourth record is ranked 3.

Cumulative Ties
If you select the Cumulative option, tied values are given the first rank,
and the following values reflect the cumulative number of records.

For example, if records 2 and 3 are tied for second place, each record is
ranked 2, and the fourth record is ranked 4.
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Result Options

Theresult options determine how the ranked records are retrieved or
displayed. Choose one or both options:

Result Options
| Create Output Table

| Assign Rank to Field: Ranking [=]
Data source must be updatable.  Field type should be Double, if there are ties

Ranking Result Options
The result options determine how the scenario should behave when run.

Create Output Table

The output table includes a record for each ranking showing the value of
the Independent X field and the number of records with that value.

If multiple fields were Total - | Count - | Rank -
selected, and the Multi 270 1 1

Field Option was set to ;Z: ; 2
Together, each of the i 1 .
column. 79 3 10

If Separate was selected, ¢ i;l i ii:
field called [DataField] 282 . 175
contains the field name an 283 2 215
[Value] its value. 284 5 26

285 5 31

Ranking Output Fields

Field Name | Description

Group Fields Group fields selected (if any)

DataField If Multi-Field Option is Separate, the Xlfiemame identifying

the data in the record.
Value If Multi-Field option is Separate, this contains the unique

value of the Data Field. For Together, each data field is a
separate column containing its values.

Count Number of records (or weighting) for ¢hvalue

Rank Ranking based on the options selected

Total Access Statistics Chapter 8: RecarAnalysisf 129



Assign Rank to Field

Instead of, or in addition to, creating an output table, you can assign the
rank value to a field in the data source for each record.

This feature is avhible if the Ranking - GolferName . Total -
Multi-Field Option is set to 1.00 Tiger Woods 270
Together. The data source 200 i’;:;”:f;g‘ee' ;ZZ
must also be updatable. 4.00 Sergio Gardia -
Specify the field name to 4.00 Luke Donald 276
update. The field must be a £2.00{ Witk Wi Sl
numeric field. If Average is 750 Steve Stricker 278
the selected Calculation ff? M e
. . 10.00 Ryan Moore 279
Option, the rank field should 10,00 lan Poulter 279
be a Double, otherwise, an 10.00 Geoff Ogilvy 779
Integer or Long Integer field 12.50 Sean O'Hair 280
is acceptable. 12.50 Chris DiMarco 280
i 14 50 Henrik Stenson 281

In this example of a golf 14.50 Tim Herron 281
tournament results, the Total 17.50 Ernie Els 287
field is ranked in the Ranking 17.50 David Toms 282
field: 17.50 Woody Austin 282
17.50 Phil Mickelson 282

Ignore Implications for the Ranking Field

If you specified values to ignore when aeting fields, the data in the
Independent and Weighting fields are examined to determine if the
record is valid. If the record is ignored, the Ranking field is never updated.

Therefore, you may want to clear this field for all your records to avoid
accicentally mixing the new rankings with previous rankings in the
ignored recordslin certain cases, however, you may not want to clear the
field (for instanceif you use multiple noroverlapping ignore value
ranges for different rankings

Normalize

Data Normalization Overview

The Normalize feature allows you to quickly convert mmmmalized data
into a new table in normalized format. You may want to do this just one
time to more easiy analyze normalized data, or make a permanent
conversion of your data into a new normalized table.
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Whether you use Access or another platform, having normalized data is a
fundamental part of relational databases. Normalized data is easier to
store and anbyze, and is more flexible over time. Normalized data is
expected for optimal analysis with Access queries and Wittal Access
Statistics

Relational databases can store an incredible amount of data and almost

unlimited recordsA properly normalized database takes advantage of

GKS LINAYOALX S (KIFIG awSO2NR&a& INBE FTNBSI (
properly normalized table does not need to add fields, it simply adds

more records.

There are a lot of theoretical discussions abbaw data should be
normalized and to what degree. Much depends on the type of data being
stored and how the data is used. That said, one often inherits non
normalized data, especially if it comes from a spreadsheet. Visit our web
site and look under ouechnical papers for more discussions about data
normalization in Access.

Example of Data Normalization

The following example illustrates how nomrmalized data can be
converted.

This original table stores federal budget data with a separate field for

ead year. This is similar to a spreadsheet. While it is easy to add a new

FASIR 6KSyYy | ySg &SIFNDRa RFEGlF FNNA@Sasz |
uses this table would also need to be updated and retested. It would be

far easier if the year were afield.

Data Type - | 20068 « | 2007 | 2008 ~ | 2009 | 2010 « | 2011
Receipt 32,407 52,540 52 662 52,798 52 955 53,104
Outlay $2 655 52784 £2,502 §2,9385 £3,049 $3,157
Deficit 2248 2244 2240 5187 204 853
Discretionary: Security $566 3622 650 $655 $617 3609
Discretionary: Non-Security 2451 3453 3455 2447 2435 3435
Social Security 2544 $582 $5038 2540 $573 $717T
Medicare £325 £367 £385 2405 2424 2475
Medicaid $186 $198 209 $223 $239 $257
OtherMandatory £356 318 2324 234 5351 5379
Interest $227 $239 $261 2274 £281 5284

Data Source to Convert: Nmormalized Budget Data
Manually converting the data is cumbersome and time consuming, but

the Normalize feature makes it easy to convert the example table to
normalized format:
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Data Type -~ | DataField Value -
Deficit 2006 5248 00
Deficit 2007 524400
Deficit 2008 $240.00
Deficit 2009 5187.00
Deficit 2010 50400
Deficit 2011 553.00
Discretionary: Non-Security | 2006 5451.00
Discretionary: Non-Security 2007 5458 00
Discretionary: Non-Security | 2008 %456.00
Discretionary: Non-Security 2009 5443 .00
Discretionary: Non-Security | 2010 5435.00
Discretionary: Non-Security 2011 5436.00
Discretionary: Security 2006 5566.00
Discretionary: Security 2007 5622.00
Discretionary: Security 2008 5658.00
Discretionary: Security 2009 5655.00
Discretionary: Security 2010 %617.00
Discretionary: Security 2011 5609.00
Interest 2006 522700
Interest 2007 %239.00
Interest 2008 %261.00
Interest 2009 5274.00

Normalized Data from Data Source

Notice how aseparate record is created for each year with the ID and
LedgerType fields preserved from the original record.
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Normalize Field Selection
The following field selection screen is availableNormalize:

Data Source and Field Selection

Data Source and Field Selection
Description:  |Example of Normalize Scenario
Type: Normalize OQutput Fields
Data Source:  Sample EE Sex Text
Change Data Source EE
Available Fields
jin] #, Integer
State Text
Height #, Double
Sysb:lilc #, Integer Normalize Fields
Diastolic #, Integer -
AgePercentile #, Double E]m aiei ht . gzﬂg::
EstimatedValue #, Double EE ch Ig tercl o Doubl
RunningTotal #, Double olestera =, Double
RandomFlag #, Yes/No
Ranking #, Double
Weight Field (Optional)
Sort @ Original ) Name () Data Type |
@ Help “f Ignore x Cancel +“ Back

Normalize Field Selection

The Normalize Fields become fields in the output table containing the
data from the data source. The type of the output field depends on the
types of normalize fields that you select:

If the Normalize field |¢ KS 2dziLddzi FASER (@&
typesiy Of dzR S X
Numeric fields only Numeric. Select the specific numeric field type
(Currency, Integer, Long Integer, or Double) on th
Normalize Options page. For ADPs, the equivale

numeric fields such as Float, Money, Int, etce
available.

Text and numeric fields Text. The field size is 255.

All text fields Text. The field size is equal to the largest Norma
field selected.

At least one memo field Memo
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Each of the Normalize Fields is transformed into a separate reodhe
output table. The DataField in the output table contains the name of the
field to identify the data.

Normalize Options
After selecting the fields, press [Next] to show the Normalize options:

Output Field Name:
Value

Output Field Type: |Double El

| Ignore blank (null) data field values

Normalize Options

Output Field Name
The name you want in the output table for the normalized data.

Output Field Type

If the Normalize fields are all numeric, select the specific numeric field
type (Currency, Integer, Long Integer, or Double) from thelfighere is

at least one text Normalize field, this option is disabled, and the output
field type is determined automatically. See the chart on pagefor

more information.

Ignore Blank Values

If you check thigption, blank values are ignored. If unchecked, a record
is created even if the data is blank (null).

Normalize Output Fields

Field Name Description

Group Fields Group fields selected (if any)

DataField Held name identifying the data in the record
ValueField Value from the Data Field

1349 Chapter 8: Record Analysis Total Access Statistics



Chapter9: Financial Analysis

The Financighnalysis features calculate present, future, and discounted values
and retuns based on the cash flow data in your data source. The cash flow can be
periodic (regular) or date dependent (irregular) payments.

Topics in this Chapter

U Financial Analysis Overview
U Periodic Cash Flows

U Irregular Cash Flows
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FinancialAnalysis Overview

Easily calculatdiscountedvalues and returns for a series of cdkw
investments and receipts. Negative values are considered investments
(payments) and positive values are e@uts (returns).

Parametric Analysis| Group Analysis| Non-Parametric Analysis | Record Analysis| Einancial Analysis

Analysis Type: ID - | Analysis Type « Description - Data Source -
@ All 14| Periodic Example of Periodic Cash Flow Scenario Financia TAS_|

29 Irregular Example of Irregular Cash Flow Scenario Financial TAS_|
Periodic

Cash Flows

Irregular
Cash Flows

Scenatio M 1of2 oM { Search 4 3
FinancialTab

Two Financial scenario typaee availabd depending on whether your
data represents Periodic or Irregular cash flows

1 Periodic
Each record is eash flowpayment or receipt that is identically
separated in time from each other (for instance, annual or
monthly transactions)but the amount may vary for each period.
1 lIrregular
Each record has a date field for dash flonpayment or receipt
which may not be evenly spacedentime. The amounts may
also vary with each record.

Periodic Cash Flows

The simplest and most common cash flow analysis is based on periodic

transactions. Payments or receipian varym size butoccur on a regular

schedule. Mst common intervals are annual, monthly, and quarterly.
5SLISYRAY3 2y (GKS FTNBIldzSyoOe 27F @&2dz2NJ OF aK
appropriate interest rate for each period.

PeriodicCash Flowrield Selection
The following field selection screen appearsPariodic Cash Flows
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Diata Source and Field Selection

Data Source and Field Selection

Description:  |Example of Periodic Cash Flow Scenaria|

Type  perodic [Groupieids
Data Source:  Financial EE Group #, Long Integer
Change Data Source EE
Available Fields
jin} #, Long Integer
Date Date/Time
Weighting1 #, Double
Weighting2 #, Double Sort Field
CashFlow2 #, Currency
E]E |Peri0d #, Long Integer|
Value Fields
Em CashFlow #, Currency

[w]a)

Weight Field (Optional)
Sort (@ Original () Name - Data Type EE [ |
@Help " Ignore b4 Cancel + Back MNext =

Periodic Cash Floviseld Selection

The Value Fields contain the cash flow data. Each field you selected is
analyzed separatelythe values in the field skid be regativefor
payments (investments or outflows), andpitivefor receipts (returns or
inflows).

Group Fields let you generate a separate set of analysis for each
combination of unique values among the group fields.

The Sort Field is used to enswymeur cash flows are sorted properly. This
may be the AutoNumber field of your table or another field that can be
used to ensurdotal Access Statistipsocesses each cash flow in the right
order. It is critical that your cashdlvs be in the right order.

If no group field is specified, the Sort Field is not required Eotdl
Access Statisti@nalyzes your records in their natural orderhich may or
may not be okay.

You can optionallyspecifya WeightFieldwhich can be used in situations
where you have a field for the receipt amount and another weighting
field that specifies the quantity of those receipts.
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PeriodicCash FlowDptions
After selecting the fields, thBeriodicoptions are presented:

Value and Returns of Cash Flow with Regular Intervals
Assumes each cash flow occurs at regular time periods.

Cash flow timing for each time period:

~) Beginning (first item is not discounted)

@ End (first item is at the end of the first time period)

Net Present Value (NPV)
Discount Rate per Period: 10.0000%

Internal Rate of Return (IRR)
At least one negative (payment) and one
postive (income) value is required.
Modified Internal Rate of Return (MIRR)

Finance Rate per Period: 10.0000%
Reinvestment Rate per Period: 12.0000%

PeriodicCash FlovDptions

Cash flow timing for each time period

C2NJ/lakK Cft2¢ lylfearasr A0QaitemyLI2NILFyd
represents an event at the beginning of the timerpd or the end of the

time period. For instance, if your initial investment (a negative number)

occurs on Day 1, choose the Beginning option. If the first investment

occurs at the end of the first year, choose End.

The implication of this selection cae Ionost easily understood with the

FANBRG Ay@dSaldySyido LT AdQa G GKS 60S3IAYYA
y2i RA&aO2dzyi SR aAyO0S GKSNB KlIFayQd oSSy |
N} iSo LF AdQa G GKS SyRXI AG Aa FR2dza SR

Net Pregnt Value (NPV)

Net Present Value is the current value of a future series of payments and
receiptsand a way to measure the time value of mon®&asically, money
today is worth more than money tomorrow. And future money is
discounted by the interest rateoy specify

Assuming cash flows occur at the end of each pe@d\PV with 40%
discount rate would divide the cash flaa¥ period 1by (1 + 10%then add
the cash flow in period 2 divided l§§ + 10%) "2, etc.
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The NPV calculation esdiith the last ash flow.The formula for NPV is:

N C
NPV =g s
n=0 (1+ r)
whereN is the number of periods, n is a specific period, C is the cash flow
for a particular period and r is the discount rate for each period.

Set the Discount Rate to Your Time Interval

The discant rate you enter must correspond to the period of time
between each cash flow. For periodic cash flow analyJsital Access
Statisticadoes not have date information on when the events occur.

LT AGQa Y2yilKi12"af yauradzuahrite timtqiartedsd S Mk
one-fourth, etc. For most accurate results, take tHBnoot of your annual
discount rate tocapture the compounding effect.

Internal Rate of Return (IRR)

The Internal Rate of Retura used taneasure an investmerst

attractivenessilt is the interest rate that makes the NPV equal to zero for

the series of cash flows. At least one negative payment and one positive
receiptareNB lj dZA NBR G2 OFf OdzAf S Lwwd LT GKAa
null.

IRR is sometimes cal the discounted cash flow rate of return, rate of

NEGdzNYZ YR STFSOUAGS AYyiSNBald NIidSo ¢l
independent of outside interest rates.

Depending on the number of cash flows and their values, IRR can require

many iteratiors to generate an accurate result. Microsoft Excel stops after

20 tries.Total Access Statistigenerates its standard level of double

precision accuracy analill do so forup to 1000 iterations.

Modified Internal Rate of ReturnMIRR)

Modified Internal Rate of Return is usedrteasure an investment's
attractiveness. MIRR is a modification of tiRR calculatioand resolves
some problems with the IRR

IRR assumes that positive cash flows are reinvested at the same rate of

return as that of the investment. This is unlikely as funds are reinvested

FG F NrdS Oft2a8SNI G2 GKS 2NAFYyATFGAZ2Y Q&
IRR therefore often gives an overly optimistic rate of the cash flows. For

comparing projects more accuratelye cost of capital should be used for

reinvesting the interim cash flows.
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Additionally, for projects with alternating positive and negative cash
flows, more than one IRR may be found, which may lead to confusion

To use MIRR, provide theo interest raes:
1 Finance Rate: the cost oépital

9 Reinvestment Rate: the interest received for cash investments

Similar to the discount rate provided for NPV, these rates should be the
rate for each period and not the annual rates if your periods are not
yearly.

The brmula for MIRR is:

MIRR= nl" FV (PositiveCahFlows reinvestmetRate 1
PV (NegativeCahFlows financeRag)

where n is the number of equal periods at the end of which the cash
flows occur (not the number of cash flows), PV is present value (at the
beginning of the first period), FV is future value (at the end of tisé la
period).

MIRR sums the discounted negative cash flows to the starting time, and
sums the positive cash flows to the final period adjusting for the
reinvestment rate By dividing and taking the"rroot, it determines the

rate of return for the positiveand negative cash flows.

Note that in Excel or VBA, the MIRR function always assumes the cash
flows are at the beginning of the period. If you want to use the End of
period option inTotal Access Statistiemd compare it to Exceadd an
extra cash flow of zero to the beginning of the Excel data set.

PeriodicCash FlowDutput Table
Periodic Cash Floanalysis is performed for eastaluefield:

Sum -~ |Sum-MNegative -~ |Sum-Positive ~ | Rate - Fwv - MNPV - IRR -~ | MIRR ~ |RateFinan -~ |RateReinves -~ | MIRR-FV - | MIRR-PV

300 -100:0 1300 0.1 113 7.1805 0.1492 0.12837 0.1 0.12 1473.76 -309.0909
150000 o 150000 0.1 192890.25 1088B81.51 0.1 .12

0000 -100000 150000 0.1 15734.15 BO74.1068| 0.12978 0.121513 0.1 0.12 202879.72 -90909.09

3 -10000 13000 0.1 48675 3022 011541 0.1138 0.1 012 15584 752 -9090.9

22000 -70000 92000 0.1 -4321.5 -2438.374 0.08 0.09889 0.1 0.12 112055.352 -63636.3

20 -5000 7 0.1 1329 907.724) 0.25482 0.158B796 0.1 0.12 7600 -4214 876

Periodc Output Table

PeriodicCash FlowDutput Fields
These fields are calculated for all periodic cash flow analysis:

1409 Chapter 9: Financial Analysis Total Access Statistics



Field Name

Description

Group Fields Group fields selected (if any)

DataField Valuefield name identifying the data in the record
Count (N) Number of records in the group

Missing Records with missing values

FirstCashFlow

Value of the first cash flow

LastCashFlow

Value of the last cash flow

Sum

Sum ofthe values (profit)

SumNegative

Sum of the negative cash flows (values less than zero)

SumPositive

Sum of the positive cash flows (values greater than zero

These fields are created if the NPV option is selected

Field Name Description

Rate The discount rate you specified for each period

FV The Future Value of the cash flows at the eridhe |ast
period

NPV Net Present Value of the discounted cash flows

These fields are

created if the IRR option is selected

Field Name

Description

IRR

Internal Rate of Return

These fields are

created if the MIRR option is selected

Field Name

Descriptin

MIRR

Modified Internal Rate of Return

RateFinance

Theperiodicfinance rate you specified

RateReinvest

Theperiodicreinvestment rate you specified

MIRRPV The present value of the negative cash flows discounteq
the finance rate
MIRRFV The future value of the positive cash flow discounted by

the reinvestment rate

As with all other values generated bhptal Access Statistiche rates

(percentages) are shown as a decimal value between Oand 1 (e.g. 5% is

0.05).

Total Access Statistics

Chapter 9: Financial Analysy441



Irregular Cash Flows

Irregular Cash Flow analysis is similar to Periodic Cash Flow analysis,
except the timing of individual cash flows is taken into account. Periodic
analysis assumes the same amount of time between each cash flow. For
situations where you have dates associated with each cash tloav
irregular cash flow analysis will provide a more accurate result.

Irregular Cash FlowField Selection
The following field selection screen appears for Irregular Cash Flows:

Data Source and Field Selection

Data Source and Field Selection
Description:  |Example of Irregular Cash Flow Scenario|
Type  negular (GroupFiclds |
Data Source:  Financial EE Group #, Long Integer
Change Data Source EE
Available Fields
jin} #, Long Integer
Period #, Long Integer
Weighting1 #, Double
Weightn? #, Double
CashFlow2 #, Currency —
E] b |[Dat= Date,Time |
Value Fields
4 || b ||CashFlow #, Currency
hdEY
“«
Weight Field (Optional)
Sort (@ Original (7) Name -) Data Type EE |
'@Help W Ignore b4 Cancel + Back Mext =

Irregular Cash Flows Field Selection

This is similar to the selection for Periodic Cash Flows, except a date field
is required to identify the timing of each cash flow.

The Valud-ields contain the cash flow data. Each field you selected is
analyzed separately. The values in the field should be negative for
payments (investments or outflows), and positive for receipts (returns or
inflows).

Group Fields let you generate a separat¢ af analysis for each
combination of unique values among the group fields.
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