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Install XLSTAT and register a license key

Install XLSTAT on Windows

Verify that your Microsoft Excel is up-to-date

Before installing XLSTAT, it is very important to verify that you have an up-to-date version of Microsoft
Excel. This way, you will ensure that XLSTAT works properly.

There are two ways for updating Microsoft Excel. You can either use the “Windows Update” function
available from the “Start” menu or use the Microsoft Excel website to find the “Service Pack” that
corresponds with your version of Office.

The simplest option, and the one we recommend, is to use the “Start” menu.

Go to the “Start” menu and click on “All Programs”. Then, press the option “Windows Update”.

@ Default Programs

W Desktop Gadget Gallery

= Galerie de photos Windows Live
(& Internet Explorer (64-hit)

@ Internet Explorer Marion
@A Microsoft Security Essentials

% Outil de restauration de donnees VAIO
54 Prise en charge du transfert VAIO

& Spotify

& VAIQ Care

I VAIO Documentation

9 VAIO Gate

1 VAIO Premium Partners

45 VAIO Update

] Windows DVD Maker

£ Windows Live Mail Devices and Printers

Documents

Pictures

Music

Computer

Control Panel

&2 Windows Live Messenger

E| Windows Live Movie Maker Default Programs
£ Windows Media Center
@ Windows Media Player Help and Support

£ Windows Update .

| Accessories

1 Back

You are directed to the “Windows update” folder.
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There, you will get notified if you do need to make updates. Proceed to the updates, if necessary.

Contrel Panel Home

Windows Update

Check for updates
Change settings = . .
View update history @ No important updates available

34 optional updates are No updates are currently
available selected.

Restore hidden updates

Updates: frequently asked
questions

Most recent check for updates:  Today at 08:17
Updates were installed: 13/05/2011 at 13:44. View update history

You receive updates: For Windows and other products from
Microsoft Update

Find out more about free software from Micresoft Update.

See also Click here for details.

Installed Updates

Also, note that the “Windows Update” menu can also be found in the “Control Panel”, for Windows 7 it
is under the menu “System and Security”.

[l a3
% » CorrlPonel » SysemandSscuty > <[ by | SeornConepe  p|

Contrel Panel Heme Action Center

Review your computer's status and resolve issues

System and Securi
yst ny '@' Change User Account Centrol settings

Network and Internet Troubleshoot commen computer problems

Hardware and Sound Restore your computer to an earlier time

Safety

Appearance and
Personalization

System
View amount of RAM and processor speed

R e et e cyom Check the Wlndow.s Experience Index @Allow remote access
See the name of this computer '@'Dewce Manager

Ease of Access

ReEne ‘ Windows Firewall

User Accounts and Family Check firewall status | Allow a program through Windows Firewall
§.
LM
g

Windows Update

Turn automatic in

View installed updat| Windows Update .
Check for software and driver

\@ Power Options updates, choose automatic updating

Change battery setti settings, or view installed updates. mputer wakes

Once you have completed the updates, you may need to restart your computer for them to be taken into
account.

In the next chapter, you will find information on how to enable the Microsoft Excel macros so that
XLSTAT runs smoothly.
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Enable the Microsoft Excel macros

The last step before installing XLSTAT is to make sure that the macros’ settings are properly set.

Independent of your versions of Excel and XLSTAT, it is necessary that the macros are enabled and that
their security level is set to “Medium” so that XLSTAT can run.

To set the “Macro security level” you need to open the Excel “Options” menu. It is located in the “File”
tab in Excel 2010 and in the “Office menu window” in Excel 2007.

.
e i ™~ L B
(] NS

.i. Haome Inser
|l save
Save As

[ Open

d Close

Info

MNew

Print
| Save & Send

Help

| 4 Exit

Select the option “Trust Center” and then “Trust Center Settings...”.
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General

@ Help keep your documents safe and your computer secure and healthy.

Formulas
Proofing Protecting your privacy

Save Microsoft cares about your privacy. For more information about how Microsoft Excel helps to protect
your privacy, please see the privacy statements.

Language " -
Show the Microsoft Excel privacy statement

Advanced Office.com privacy statement

Customer Experience Improvement Program
Customize Ribbon

Quick Access Toolbar Security & more

Add-Ins Learn more about protecting your privacy and security from Office.com.

. .
Trrs EaaD Microsoft Trustworthy Computing

Microsoft Excel Trust Center

The Trust Center contains security and privacy settings. These settings help

keep your computer secure, We recommend that you do not change these Trust Center SRHiNgs...
settings. = R

o

Click on “Macro Settings” and select the 2nd option.

Activate the option “Trust access to the VBA project object model”.

Trusted Publishers Macro —

Trusted Locations N
() Disable all macros without notification
Trusted Documents () Disable all macros with notification

Add-ins () Disable all macros except digitally signed macros

@ Enable all macros [not recommended; potentially dangerous code can run)
ActiveX Settings

Macro Settings FELLESD ngs

Protected View Trust access to the VBA project object model

Message Bar
External Content
File BElock Settings

Privacy Options

Exit both the “Trust center” window and the “Excel options” window by pressing “OK” on both windows.

When this is done, you can carry on installing XLSTAT, you can get more information about this in the
next chapter.
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Install XLSTAT in administrator mode

Once you have made sure that your version of Microsoft Excel is up-to-date, and the macro security level
is set to medium, you can proceed to the installation of XLSTAT. In this chapter, you will learn how to
install XLSTAT from the file downloaded from our website.

It is necessary that you have the administrator rights on your machine. If there are several accounts on
the machine, the administrator needs to install and run XLSTAT once to enter the license key.

To proceed to the installation you should execute the XLSTAT file that you previously downloaded on the
XLSTAT website. To be sure that you have the administrator rights you can right click and select the
option “Run as administrator”.

Open

Run as administrator

xlst
Troubleshoot compatibility

Analyser avec Microsoft Security Essentials...
Scan with Ad-Aware
Submit with ThreatWork Alliance

Cam

Pin to Taskbar
Pin to Start Menu

Restore previous versions

Send to »
Cut

Copy

Create shortcut
Delete

Rename

Properties

Allow XLSTAT to modify the settings on your computer.

-

veany péewosliebatlebadubinbinebec bt o0
to allow the follc M to make
changes to this computer?

. Program name:  xlstat2011.exe
Verified publisher: Addinsoft
File origin: Downloaded from the Internet

v Show details Yel\ ——
4
Change when these notifications appear
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Once this is done, the “InstallShield Wizard” will start.

XLSTAT 2011 - InstallShield Wiza

Welcome to the InstallShield Wizard for XLSTAT 2011

date the instal
ut

Follow the instructions until the installation is completed. First, you select the installation language.
Then, you accept the license agreement. After that you decide on the installation type, and finally you
choose a folder for the program files.

You can decide to launch XLSTAT right away by ticking the option “Launch XLSTAT”.

[ |Launch: AT 2011

You have now installed XLSTAT successfully and are ready to run XLSTAT for the first time. This is the
topic of the next chapter in this getting started series.
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Run XLSTAT for the first time

Now that you have installed XLSTAT you are ready to run it for the first time. In this chapter, you will see

how to run XLSTAT for the first time.

There are many ways to run XLSTAT for the first time. First, you can choose the option to start XLSTAT
automatically after the installation procedure. You simply need to select that option when you exit the
“InstallShield wizard”.

TAT 2011

Secondly, you can use the XLSTAT command, which is found in the “Windows Start” menu under “All
Programs / Addinsoft / XLSTAT”.

% Cutil de restauration de données VAIO =

4 Prise en charge du transfert VAIO

& Spotify

& VAIO Care

# VAIO Documentation Marion
[ VAIO Gate

0 WAIO Premium Partners
42) VAIO Update

] Windows DVD Maker

(5 Windows Live Mail

22 Windows Live Messenger

Documents

Pictures

Music

Bl windows Live Movie Maker
 Windows Media Center
@ Windows Media Player

Computer

Control Panel

Ej Windows Update

. Accessories Devices and Printers
. Addinsoft

L XKLSTAT 2011 Default Programs
|| www.adstat.com

'@' KLSTAT 2011 help files Help and Support
XLSTAT 2011,
| Adobe A

4  Back
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Alternatively, it is also possible to double-click on the XLSTAT shortcut on your desktop.

XLSTAT 21}11

XLSTAT will then prompt you for a license number. If you have one, copy and paste it in the license key
field. If you are trying out the software, leave the "Evaluation" license key as it is. Enter your name and
your company name and click “OK”.

I 1
e .
License key: I Evaluation
ser's name: I Marion
Company: I Addinsoft

a4 Order | Cancel |

You are now viewing the new Microsoft Excel tab called XLSTAT.

[Eas: o Bookl - \crmo&&:e‘ — [E=SEER =)
mome Inset  Pagelayout  Formulas  Data  Review  View  Addlns | XLSTAT 2@ o @ %
@Uﬂ.-.ﬂﬁ.ﬂﬁﬁ..@'
Preparing Describing Visualizing Analyzing Modeling | Correlation/Association Parametric Nonparametric B . . B . HSTAT

data - data~ data ~ data - data ~ tests - tests -
Discover, explain and predict Test s hypothesis Taols | HISTAT... | XUSTATTi.| YISTATSi.| XISTATP..| XISTATS..| XISTATLi.| XISTATA..| XISTATP..| ¥ISTATD..

Al i £ =

A B c D E F G H 1 ] K L M N 0 3 Q R s =
i 1]
2
3
4
5
5
7
8
9
10
1
12
13
14
15
16
17
18
19
20
2
2
23
24 3
4 4 ¥ Sheet1 Sheet2 .~ Sheets . tJ T4l w |
Ready | [E@m o= o—U— @ EII

We can also see some changes in the “Add-ins” tab. You should especially pay attention to the button
XLSTAT in the “toolbar command” as it can later be used to open or close XLSTAT from Excel.
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Bookl - Microsoft Excel

Home Insert Page Layout Formulas Data Review View Add-Ins XLSTAT

I ¥LSTAT =
s

ETHEFLZACAHEPTIHEER TSP @D x

I Menu Commandsf Toolbar Commands

Custom Toolbars

You have now run XLSTAT for the first time and if you had a license key you had the opportunity to set it
right away. In the next chapter, you will learn how you can enter a license key at the end of your
evaluation period. If you already have set your license you can skip the next chapter and read the one
after where we will have a look at the XLSTAT interface.

XLSTAT Getting started manual

© Addinsoft 12



Install XLSTAT on Mac

Install XLSTAT from the downloaded file

To install XLSTAT on a Mac you should have the password for installing new program on this Mac.

We recommend you to have an updated version of Microsoft Excel for Mac. Also remember that you
need a version MS Excel compatible with XLSTAT. Check the requirements of XLSTAT before installing.

To start the installation of XLSTAT, you simply need to double-click on the downloaded file from the
XLSTAT website.

|| Downloads |

1 of 1 selected, 44.93 GB available
Date Modified Size

Jun 7, 2011 6:21 PM

.Ic- I,

-+ xlstat2011Mac

The next thing to do is to select the language you wish to use for XLSTAT installation. We keep “English”
as the language to use for the installation.

RO ————————————

XLSTAT”

your data analysis solution

Espanol
Francais
Italiano

The “InstallAnywhere” window will start and you should follow the 9 steps of the installation.

Introduction
License Agreement
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LN AW

Choose Install Set
Choose Install Folder
Choose User Preferences
Choose Shortcut Folder
Pre-Installation Summary
Installing

Install Complete

Press “Next” every time you are ready to go to the next step.

You should agree to the “License Agreement” to be able to install XLSTAT.

You will be prompted to enter your password to continue the installation of XLSTAT on a Mac.

Type your password to allow osascript to
“ & make changes.

MName: Marion Cuny

Password:

k- Details

®

i A A Y
L Cancel ) ¢ OK 9

-

We recommend you to choose the “Typical” install set and to use the default installation folder.

The step “Choose User Preferences” is only available if you selected the option “Personalized

installation”.

You can then select one or several aliases of XLSTAT. Placing on in the “Dock” is useful.
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anN XLSTAT2011
Choose Alias Folder

@ Introduction Where would you like to create aliases?

i@ License Agreement @ In the Dack

i@ Choose Install Set

& Choose Install Folder ) On the Desktop

i Choose User Preferenc... ) In your home folder

& Choose Shortcut Folder

() Pre-Installation Summary () Other: Choose...

) Installing...

() Install Complete

() Don't create aliases

XLSTAT

Installanywhere

[ Cancel | 'i Previous :‘ ( MNext )

For XLSTAT to run the macros should be enabled. Every time you are asked if you want to enable the
macros, select to do so.

This workbook contains macros. Do you want to
disable macros before opening the file?

Macros may contain viruses that could be harmful to your
computer. If this file is from a trusted source, click Enable Macros.
If you do not fully trust the source, click Disable Macros.

Learn about macros

L
[ Enable Macros | “: Do Not Open :} E Disable Macros 3

i

At the end of the installation process you can decide to launch XLSTAT right away.

8.0 Start XLSTAT2011

v Start XLSTAT2011

Do you want to start XLSTATZ2011 now?

XLSTAT Getting started manual © Addinsoft 15



You have now successfully installed XLSTAT on your Mac and can start analyzing your data.
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Run XLSTAT for the first time

Now that you have installed XLSTAT on your Mac, you are ready to run it for the first time. In this
chapter, you will see how to run XLSTAT for the first time.

There are many ways to run XLSTAT for the first time. First, you can choose the option to start XLSTAT
automatically after the installation procedure.

8.0 Start XLSTAT2011

v Start XLSTAT2011

Do you want to start XLSTATZ2011 now?

It is also possible to launch XLSTAT from the “Applications” menu either from the “Finder” or the “Dock”.

anm [ XLSTAT2011 =
(<]~ ] (Bm[m] [©][%-] Q
DEVICES Name 4| Date Modified Size
=} Macintosh HD  XLSTAT-TS2.dll May 25, 2011 6:08 PM 504 KE
E iDisk | XLSTAT-TsA.dII May 31, 2011 4:54 PM 1.6 ME
@) Remote Disc - XLSTAT-TST.dll May 25, 2011 4:38 PM 1.4 ME
. 1 XLSTAT-VIZ.dlI May 25, 2011 7:15 PM 1.3 ME
PLACES M xistat.ipf Sep 20, 2010 12:49 PM 12 KE
EA Desktop v XLSTAT.xla Today, 3:44 PM 1.6 ME
£ marioncuny [7] XLSTATL.zip Apr 20, 2011 11:31 PM 1.2 ME
7\ Applications > XLSTAT2011 Today, 3:42 PM 492 KE
[}l Documents XLSTATBS1C.dlI Apr 18, 2011 9:30 PM 57 KE

SEARCH FOR XLSTATBS1C.tlh Mar 21, 2011 11:02 PM 12 KE
() Today M XLSTATCAIM.dII Apr 18,2011 9:31 PM 180 KE
(D) Yesterday XLSTATCALM.tb Feb 23, 2011 4:31 PM 25 KE
@ Past Week M XLSTATCCIM.dII Apr 18, 2011 9:34 PM 119 KE
M XLSTATCC1M.tlb Feb 23, 2011 4:32 PM 8 KE
(] All Images -
: &) XLSTATCR1C.dII Apr 18, 2011 9:30 PM 270 KE
(] All Movies
& Al D M XLSTATCRIC.tlb Mar 21, 2011 10:58 PM 8 KE
(Lr, &
eeuments & XLSTATDILC.dII Apr 18, 2011 9:31 PM 418 KE,
e e T P
1 of 66 selected, 44.88 GE available w
XLSTAT Getting started manual © Addinsoft 17



In the “Applications” folder select the folder “Addinsoft” then “XLSTAT 2011”

B

.“'.
A
EVE g'

Calovianes Camtasia Chess

® <

Darhboard Dictipnary OVD Player Fom Sook Carageltand

\ourtn N >
AL Q @ g X g

Cal

2 ot
o W
XLSTAT2011
Sync

Tunes web ait Microsed _essenger Microsol. ce 2011

Image Capture Varie rhoto

Look for the “XLSTAT 2011” icon.

B —— — ey B ————
XLSTAT-PLS.dN XLSTAT-PRP.dN XLSTAT-PWR.dI XLSTAT-SIM.dll XLSTAT-SPC.d XLSTAT-TLS.dN

.

XLSTAT-TS2.d1l XLSTAT-TSAdI XLSTAT-TST.dH XLSTAT-VIZdll xistatipf XLSTATxla

[7 =
2IP ‘ k — R ‘ - -

XLSTAT Lzip XLSTAT2011 XLSTATES:. XLSTATBS1Ctib XLSTATCAIM.tIb

[CE=—

XLSTATDIICtib

[FE—

Once you have clicked on it XLSTAT will start.

The last way of opening XLSTAT is to first launch Excel. Once Excel is opened you can press the XLSTAT
icon to start the program.
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SmartArt | Formulas | Data

Fon Alignment Number

L @Flll v Callbn(Body) ] ”12 l ]AA]Av|:‘E]_ilabc'[@)meTextv {General lvi
| paste () Clearv |B[ I| U] & (S]LA HE BHEEEETE l@| EENEN :9'38]%1

Al 10 ®© (= £

ﬁBICID[EIFIGIHIIIJIKI

This icon is also used to close the program.

In all cases you may have to enable the macros.

This workbook contains macros. Do you want to
disable macros before opening the file?

Macros may contain viruses that could be harmful to your
computer. If this file is from a trusted source, click Enable Macros.
If you do not fully trust the source, click Disable Macros.

Learn about macros

Enable Macros C Do Not Open ) W

You have now run XLSTAT for the first time. In the next chapter you can learn about how to register a

license key.

XLSTAT Getting started manual © Addinsoft
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Register a license key

In this chapter, you will see how to enter a license key to extend your use of the XLSTAT software.

You may have received an email with a license key after your order. You will need to have the key
available when you want to enter your license key.

If you are using XLSTAT on Windows, you need to run XLSTAT in administrator mode to register your
license. You simply should right click on the desktop shortcut of XLSTAT and select the option “Run as
administrator”. If you have installed XLSTAT on Mac OS X, you can directly go to the “About XLSTAT”
menu.

E Open

KLSTAT Troubleshoot compatibility

Open file location
'E:;f' Run as administrator

gh  Analyser avec Microsoft Security Essentials...
Send to L
Cut
Copy

Create shortcut
Delete

Rename

Properties

You are prompted to allow the “XLSTATSTARTVIS” file will modify the settings of your computer.

Iﬂ Program name:  XLSTATSTARTVIS
Verified publisher: Addinsoft
File origin: Hard drive on this computer

() Show details

XLSTAT opens. Press the icon “About XLSTAT”.
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¥ oOptions ) Close xusTAT

9 Help
O Amﬁg XLSTAT

XLSTAT

Go to the tab “License” in the dialog box that opens. Note that the license type says “Evaluation”.

Click on “Enter a license key”.

About XLSTAT
'Addinseft”
“‘SC XSTAT  Ucense | System |
License nformation: =
Lisar's name: [ marion il \
. Order a icense
Company: Addnsoft or anupgrade
Licanse type: Evaluaton L
License ID: 0000000 | iteriowns
Exores: [ 110872011 MR
A S Click this button to enter & Icense hey |

—. e

= | | .XLSTAT>

Copy and Paste your license code in the field license key and fill in the information about your name and
organization’s name. Press “OK”.

License key: | HOC-H00C0000H00N 00030003000

ser's name: I Marion

Company: I Addinsoft

Ok

Exit the “About XLSTAT” dialog box.

To check that your license code has been correctly registered, we can open again the “About XLSTAT”.
Now you can see that the license type has been changed as well as the expiration date of the license or
of the free upgrades.
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About XLSTAT

AddinSth“ XLSTAT __Ucense | system |

= - e

License information: iy
Wl User's name: | Marion i X
| Order a license
Company: | Addnsoft of an tpgrade ‘
License type: Registered L—T—r
MR License ID: 0000005 \| Enter a license ‘
Free upgrades unti: [ 09/05/2012 ) = |
\
- -~ -~ w P — "—"\ ~

sa| [

We have now seen how to register a license key in XLSTAT. Before starting using XLSTAT you may be

interested in having a look at the XLSTAT interface. If so, you will find all the information you need in the

next chapter.

XLSTAT Getting started manual
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Use XLSTAT

Overview of XLSTAT interface

Before starting to use the software, it should be useful to have a quick look at the interface of XLSTAT.

We have seen, in a previous chapter, that we can open XLSTAT from the “Add-ins” tab of Microsoft Excel.

-

FAN™ B = e

m Haome Insert Page Layout Farmulas Data Review View

Add-Ins

Toolbar Commands

Start XLSTAT M A |

Once XLSTAT is opened you have several new items on the Microsoft Excel interface.

First, in the “Add-ins” tab in the “Menu Commands” section, you now have a new item - XLSTAT. Then,
there are several new icons in the “Custom toolbars” section. Finally, you now have a new tab dedicated

to XLSTAT. All three options enable you to launch XLSTAT’s functions.
e — .

r@“ﬁ 9 - o -FLS s Book2 - Microsoft Excel

Page Layout Formulas Data Review

E¥EHrZAe AP THETIE"TSF @D x

View Add-Ins

Home Insert

XLSTAT -

Custom Toolbars

Toolbar Commands

Let’s have a look at the menu command. When you press XLSTAT, you get a command menu. The items
are organized with first the XLSTAT-Pro functionalities to prepare, describe, visualize, analyze and model

data, as well as the functions to test a hypothesis.

23
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xm% -

Preparing data 4
Describing data L
Visualizing data »
Analyzing data > XLSTAT-Pro
| Modeling data r
Correlation/Association tests »
i Parametric tests 4
] Monparametric tests >
Tools 3 Tools
MLSTAT-MX r
XLSTAT-Time '
¥LSTAT-Sim r
HLSTAT-Power g Other XLSTTAT modules
XLSTAT-5PC r
XLSTAT-Life '
MLSTAT-ADA r
XLSTAT-PLSPM r
X¥LSTAT-Dose r
| ¥ Options
1 e Help )
(@) AboutxLsTAT Four independent buttons
{
| %] Close XLSTAT

Let’s launch a Principal Component Analysis. This function is found in the menu “Analyzing data”. You
can easily launch a PCA by passing the cursor over the “Analyzing data” menu and clicking on the
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Principal Component Analysis option.

XLSTAT = B TEHE2ZAC AR TDBETR™T

Preparing data +
Describing data k
Y Visualizing data 3 Custom Toolbars
N Analyzing data * | fa Factor analysis
| Modeling data * | & Principal Component Analysis [PCA) H |
= Correlation/Association tests » L Discriminant Analysis (DA) %
: Parametric tests g E cCorrespondence Analysis (CA)
) Monparametric tests g B Multiple Correspondence Analysis (MCA)
: Toals " |mos  Multidimensional Scaling [MDS)
f KLSTAT-MX g - k-means clustering
] XLSTAT-Time 4 gl Agglomerative hierarchical clustering (AHC)
f XLSTAT-5im * | F Univariate clustering
1 KLSTAT-Power 4
1 HLSTAT-5PC 4
1 KLSTAT-Life +
- XLSTAT-ADA :
1 KLSTAT-PLSPM +
i KLSTAT-Dose +
1 Options
10 Help
1

1_,J About XLSTAT

After the XLSTAT-Pro functionalities, you will find the “Tools” and the other XLSTAT modules.

Finally, you have four independent buttons, namely “Options”, “Help”, “About XLSTAT” and “close
XLSTAT”. The “help” icon gives you access to the help documentation which contains information about
the methods, dialog boxes and results found in XLSTAT as well as tutorials. The “About XLSTAT” button
provides you with details on your XLSTAT version, license and system. The last icon is used to close
XLSTAT.

The XLSTAT toolbar is organized in the same way as the command menu. XLSTAT-Pro functionalities are
placed first, then the tools, next the other XLSTAT modules and at the end the four buttons. Each item is
represented by an icon. By passing the cursor over an icon you will get the name of the corresponding
menu.
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Book2 - Microsoft Excel

Menu Commands | Toolbar Commands Custom Toolbars

Al - S |

Here, to launch a Principal Component Analysis you should first open the tool bar “Analyzing data” by
pressing the 4™ icon. Then you need to find the PCA icon and click on it. This way of launching a function
is most efficient for people who are already accustomed to the XLSTAT software and icons.

Ea¥EErIACAHRHHEIETSF @V
ﬁ%ﬁ@ﬂunstg T

Custom Toolbars

iﬂxnalyzing data : Principal Component Analysis [PCA)

Let’s now move on to the dedicated XLSTAT tab.

Here the menu bar is a mix between the icon tool bar and the command menu. The display follows the
same layout as seen previously with first the XLSTAT-Pro functions, next the tools menu, then the other
XLSTAT’s products and the four independent buttons.

Ed o - & I S Book2 © Microsoft Excel

Home  Insert  FPagelayout  Formulas  Data  Review  View  Adddns | XLSTAT

v
BEDEEE l I]ﬁﬂ B8 8 @@ &8 S
@ Hep .

Preuarmg Desmbmg Vlsuahzmg Analyzmg Mude\mg 2 Parametric Four independent
tests -

@ 2bout XISTAT  buttons
Dis cover, exmam and uream Test a hypothesis Tools | XUSTATMX | XLSTAT-Time | XLSTAT-Sim | XLSTAT-Power | XLSTAT-SPC | XLSTAT-Life | XLSTAT-ADA | XLSTAT-PLSPM | XISTAT-Dose XLSTAT
—— —

Al -

1 I 1
B XLSTAT-Pro s P " i ) X L v I Other XLSTAT modules I a R S T u v W x

Let’s launch a principal component analysis from this menu. We first click on the “Analyzing data” menu
icon to make the list of functions appear. We then press the PCA option.
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ﬂ Multiple Correspondence Analysis (MCA)
Mps  Multidimensional Scaling (MD5)

k-means clustering
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In general, in our tutorials and videos we use this dedicated tab to launch the functions.

We have now had a look at the XLSTAT's interface. To help you manipulate the data in XLSTAT we
recommend you to read the next chapter that shows you how to select data in XLSTAT.
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Select data in XLSTAT

Now that you can find your marks in XLSTAT thanks to the previous chapter on XLSTAT interface you can
start learning to use the software. In this chapter you will see how to select data in XLSTAT.

There are three ways to select data in XLSTAT, the column selection, the range selection and the
keyboard selection. Let’s study each of them one by one.

Let’s open a dialog box, for example “Descriptive statistics”. You will always have to select data in the
“General” tab of the dialog box. There could be one or several fields to fill in.

e —

General |D|:|t|ons | outputs | charts (1) | ch 2 |

¥ Quantitative data: ” Range: Iﬁ

| —| 1 sheet

™ Qualitative data: " Workbook

I ;I [ Sample labels

[~ subsamples: [~ weights:

| =l =
I variable-Category labels ™ standardize weights

El ﬁl il =l oK I Cancel | Help |

In this case, we have several fields where we could enter data; we only use the “quantitative data” field.
To select data you need to click on the range selector. Once this is done, you can use the cursor to mark
the data to use.

The first way to select data is called column selection. Column selection is very easy. To select a column
you simply need to click on its header.

VISLUVET, ARG a1IU PITUG 1E3L S NYPVLITIN oun

A B C D E F G H ] ]

1 »

2 1 ok 2889 14,54
2 2 \ 12,42
4 3 10,3
5 a 8,18
_‘L 5 6,06
7] 3,94
B 1,82
5 0,3
0 -2,42
a 10 -4,54
2 11 -6,66
3 12 13 .73 -8,78

A 12 1 Ac 1 ano

Here we select the column A. Then you need to press “Enter” to confirm the selection.
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Note that the reference to the column in the range selector is the name of the sheet and the column
with the notation “SA:SA”. This means that save all the data contained in the column A is selected.

General | optons | Cutputs | Charts (1) | 1
: . Rorees
[ sheetuisa:sa @ Shest
I Qualtative cata; C Workbook
| ¥ Samgle abels
[~ Subsamples: ™ Weights:
|

p el sbe r S R SRR

o) 7| %31 o« |_conce |

We will now select the same content but this time we will select it using a range selection. To perform a
range selection on column A, you need to select the data from the first cell of column A to the last value
in column A. You should click again “Enter” to validate the selection.
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This time the reference to the data in column A is noted “SAS1:5A$19”. This defines the exact position of

the data.
General |cpm | outputs | charts (1) | chars () |
-Quaniiiztive datz; O Range: | |
| sheetusasi:sasig f | @ shest
[ Qualitative cata: " Workbook
| ;I ¥ Sample lzbels
[~ Subsamples: [~ Weights:
| = | =
F Va = r QIZE g
ol 7| %31 o N
=1

It is also possible to do a multiple selection. To do that you simply need to select the first column and
move on to the last column of the selection. Once they are all activated, press “Enter”.

XLSTAT Getting started manual © Addinsoft

30



Finally the selection can be non-adjacent. This time we select column A, B and D by pressing on them
while also holding down the “Control” or “Shift” key.

When the selection is marked, click “OK”.
The last type of selection uses the keyboard instead of the cursor.

For example to select all the dataset you can place the cursor in the first cell and hold down the key
“Shift”. You can now use the right arrow to select the columns one by one and the down arrow to select
the rows in the same way.

Al - fr
A B C D] E
1ho_xp X2_ x3_ 1Y
2 1 9 28,89 14,54
3 2 7 22,47 12,42
a

You can also hold down the keys “Shift” and “Control” to select all the columns or rows at once using
respectively the right and down arrows.

We have now seen many ways to efficiently select data in XLSTAT. If you would like to learn how to set
up an analysis, go to the next chapter.

XLSTAT Getting started manual © Addinsoft 31



Set up your first analysis

Now that we have seen the details of the data selection in XLSTAT, let’s start the set-up of an analysis.

XLSTAT analyses can be found in the different menus of the menu bar. They are simply selected by
clicking on one of the available options.

Remember that if you have any doubts while setting up an analysis you can always press the help button
which is present on all dialog boxes. In the help documentation, you will find information about all the
different options.

o 7| %] x| o= =]

In this chapter, you can choose which analysis you would like to set-up from the three options on offer: a
Principal Component Analysis, a linear regression, and a t-test.

Principal Component Analysis
We are now going to run a Principal Component Analysis on a dataset containing 10 samples and 11
variables.

C|P|Q|R|S5|T|U |V | W|X|Y | Z

X1 X2 X3 X4 X5 Xo X7 X8 X9 X10 X11
01 53 5 53 5 54 38 45 52 5 44 48
s02 4048 21 88 39 34 36 3 64 6 3,8
032 3 2562 28 6 35 5 55 25 26 3,2
s04 3,5 43 38 22 77 47 47 648 09 24 3
s05 4,5 648 52 19 62 3 28 58 2,5 3,2 29
s06 56 21 24 78 3,2 49 62 4,1 3,9 53 52
s0F 43 3.6 25 28 66 25 29 64 3 44 41
s08 76 36 65 3,8 25 34 28 438 9 39 55
s09 44 47 2,7 28 39 43 41 5 4,7 54 4.2
s10 62 62 4 1,7 4 4 29 55 53 44 4,7

Note that, the observations are in rows, and variables in columns.

To start the setup of a PCA, we go to the menu “Analyzing data” and select the option “Principal
Component Analysis”.
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Analyzing
data =

Factor analysis
Principal Component Analysis (PCA) I,}'
Discriminant Analysis [DA)

Correspondence Analysis [CA)

L

Multiple Carrespondence Analysis [MZA)

Mps  Multidimensional Scaling (MDS)

¥  k-means clustering
gl Agglomerative hierarchical clustering [AHC)
¥

Univariate clustering

A dialog box opens.

In the “General” tab, we first need to select the data. This is a step which is common to all analyses. Click

on the range selector and select the columns P to Z which contain all the descriptive variables.

We are here dealing with a dataset whose format is a table of observations by variables. So we can use
the default option for the data format.

There are different types of PCA depending on the pre-treatment to be applied before performing the
PCA. The most common one is “Pearson (n)” that will apply standardization to the variables.

We should specify that the data contains variable labels by leaving the option “Variable labels” ticked.
Also, we can determine the “Observation labels” by selecting the column O where the names of the
samples are stored.

The last thing to be done in the “General” tab is to decide where to get the outputs. This is also a step
common to all analyses.

With the “Range” option, the results are placed anywhere in the workbook from a specific cell that you
should determine.

Using the “Sheet” option the outputs are displayed on a new sheet.

The “Workbook” option is used to dispose the results in a new workbook.
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- ™
Principal Component Analysis [PC_ E

General IDpﬁnns | Supplementary data | Missing data | Cutputs | Charts |
Observationsfvariables table: " Range: I ;I
I ‘demo PCA'I 8P 87 ;I v Sheet

Data format: " Workbook

¥ Observations/variables table [ Variable labels

r . .
B2 T [¥ Observation labels:

I 'demo PCA'I $0:50)| ;I
PCA type: I Pearson {n) ;I [ weights:

| =l

™ Covariance matrix

Q ﬁl il :l Ok Cancel | Help

When the “General” tab options are filled out, we can move on to the other tabs. You should pay special

attention to the tabs “Outputs” and “Charts” as they are responsible for the numerical and graphical

results that are computed.

Since you are learning how to set up one of your first analyses, we are going to go through all the tabs.

First we go to the “Options” tab. In general, this tab enables you to add options to your analysis. In this
case study, we have two types of options. We can choose to put some conditions for the number of

factors to be computed, either by defining a minimum level of variance which should be explained by the

factors, or by setting a set value for the number of factors. Here, we can set the number of factors to 5.

The other type of option is a rotation of the Principal Components. We will not use it in this example.

i N
Principal Compenent Analysis [PC_ u

General Options ISuppIemenEry data | Missing data | Outputs | Charts |

Filter factors: [T Rotation

[ Minimum %e: 8l lumber of factors: I—._

v Maximum number: I_Eﬂ Method: I Jarima ;I
" Kaiser normalization

g ﬁl il :l Ok Cancel Help
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We move on to the next tab, “supplementary data”. This section of the dialog box offers the possibility
to include new data in the results but not in the model. They can be new samples or new variables to be

projected into the PCA space. However we don’t need to use this option in this case study.

- ™
Principal Component Analysis [PCA_ u

General | Options ~ Supplementary data IMissing data | Outputs | Charts |

[ isupplementary obeervations: | [~ supplementary variables:

=]

i

i

m
a0
L
o
il

g il il :l Ok Cancel Help

Next, we have the tab “Missing data” which is a very common tab in the XLSTAT dialog boxes.

It is used to deal with missing values in the dataset. There are often different options. Here, we have a
small dataset and we know that it does not contain missing data so we keep the selected option “Do not
accept missing data”. In case of missing data, we will then get a warning message when we launch the

computations.

i N
Principal Compenent Analysis [PCA_ u

General I Options I Supplementary data  Missing data IDuh:l-uts I Charts I

' Do not accept missing data |

" Remove the observations

" Pairwise deletion
™ Estimate mizsing data:

!' F Mean or mode

!
Fi}
i
il

El ﬁl il :l OK Cancel Help

Now, we arrive at one of the important tabs for the results, the tab “outputs”. There are many numerical

results that can be displayed for a PCA. In general, you can add to or remove from the preselected list of
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options. The most important results are probably the eigenvalues, the factor loadings, the

variables/factors correlations and the factor scores.

- ™
Principal Component Analysis [PC_ E

eneral | Options | Supplementary data | Missing data Outputs ICharts |
[ Descriptive statistics | Iv Eigenvalues
[ Correlations [V Factor loadings
[ Test significance Iw variables /Factors correlations
[T Bartlett's sphericity test [¥ Factor scores

Sionificance level (54): I 5 [~ Contributions

[ sguared cosines

\0
m

g ﬁl il :l Ok Cancel Help

Finally, in the last tab “Charts” you can set up the graphical results to be displayed.

The option “filter” is used to show the labels of determined observations in the score plot if there are

too many samples. In our case this will not be a problem as we have only 10 samples.

i N
Principal Compenent Analysis [PC_ u

General I Options I Supplementary data I Missing data I Outputs  Charts I
¥ Correlation charts Type of biplot: I Correlation biplot ;I

v vectors Coeffident: I Automatic VI

¥ Observations charts
[ Labels

v Biplots

p Vectors Mumber of oheervations: I—_-:
=

[ Labels Group variable: I

[T Colored labels

El ﬁl il :l OK Cancel | Help

We have now completed the setup of this dialog box. Therefore we can now click the “OK” button.

We are prompted by a summary message. At this step, you can decide to make changes and click on the
“Back” button to return to the dialog box of the analysis. Or you can decide to go on with the
computations and press “Continue”.
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Selections

&

S5

List of selections:

Selection name [Rows | Columns
Cbservationsfvariables table 10 11
Observation labels 10 1

[ Do not show this message anymore
Continue Back Cancel

A pop-up window asks you to select the axes of the plots to be displayed. You should decide this, by
looking at the amount of explained variance by each factor. Here, we can click on “select” to confirm the
selection of “Factors 1 and 2”. Then we change the selection to “Factors 2 and 3” to use them as well and

press “select” again. Finally we click “done” to proceed.

Select axes

. ==

. ==

F2

Ordinates:

F2 vI

Ordinates:

=] -

Ordinates:

] |E_|

Don: Help |

F3 -

You are now looking at the results of the analysis. You can navigate them easily by using the drop-down

menu.

A B 5 D E F G H 1
XLSTAT 2011.2.05 - Principal Component Analysis (PCA) - on 25/05/2011 at 13:37:13

K L M N

Observations/variables table: Workbook = demo-1st-analysis.xls / Sheet = demo PCA / Range ='demo PCA'!5P:5Z / 10 rows and 11 columns
Observation labels: Workbook = demo-1st-analysis.xls / Sheet = demo PCA / Range = 'demo PCA'IS0:50 [ 10 rows and 1 column

PCA type: Pearson (n)
Filter factors: Maximum number =5
Type of biplot: Correlation biplot / Coefficient = Automatic

Principal Component Analysis

Principal Component Analysis

Eigenvalues

Eigenvectors

Factor loadings

Correlations between variables and factors
Factor scores

Eigenvalues:

To help you interpret the results you can go into the help documentation and look at the section

“Results” in the PCA chapter.
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Fichier Edition Signet Options 7

Rubriques d'aide  Précédent | Impression | I | > |

() Conterts | @, Index | d#h Search | Results
----- @ Intreduction

»

-4 Installation Descriptive statistics: The table of descriptive statistics shows the simple statistics for all the variables 3
=@ Using XLSTAT selected. This includes the number of observations, the number of missing values, the number of
=@ Preparing data non-missing values, the mean and the standard deviation (unbiased).
- Describing dat . . . . . .
E g V.escrll. i data L Correlation/Covariance matrix: This table shows the data to be used afterwards in the calculations.
- 1sualizing data =

The type of correlation depends on the option chosen in the "General” tab in the dialog box. For

—-\Lf] Analyzing dat: . L . A .
= 'Ill nayzing data correlations, significant correlations are displayed in bold.

7@ Factor analysis
([ Principal Component Analysis (PCA) Bartlett's sphericity test: The results of the Bartlett sphericity test are displayed. They are used to

E Principal Component Analysis (PC/_|| || confirm or reject the hypathesis according to which the variables do not have significant correlation.
Description

Dialog box
g

5if Resuts

5] Example Eigenvalues: The eigenvalues and corresponding chart (scree plot) are displayed. The number of
______ [E] References eigenvalues is equal to the number of non-null eigenvalues.

[]--Q Discriminant analysis (DA)
[]--@ Correspondence Analysis (CA)
B

[

If the corresponding output options have been activated, XLSTAT afterwards displays the factor loadings
in the new space, then the correlations between the initial variables and the components in the new

o @ Multiple Correspondence Analysis (MC space. The correlations are equal to the factor loadings in a normalized PCA (on the correlation matrix).

7@ Multidimensional Scaling (MDS) -
< L] | > If supplementary variables have been selected, the corresponding coordinates and correlations are

We have now seen how to set up a PCA in XLSTAT. If you want to learn about how to set up a linear

regression or a t-test, click on one of the corresponding links. If you want to learn about how to set up

your first plot, read the next chapter.

Linear regression
We are going to set up a linear regression between the variable to explain Y and the explicative variables
X1 and X2. We will also predict the values of two new observations.

L M N 0] P Q R 5 T u '

Calibrationsamples | XL@N L e e

143 56,3 85 158 63
$ 191 62,5 1125 174 64 @
160 62 94,5

157 64,5 123,5
191 65,3 107
141 61,8 85
185 63,3 101
210 65,5 140
149 64,3 110,5
169 62,3 99,5
173 62,8 102,5
150 61,3 94
144 59,5 93,5
146 60 109
155 61,3 107
183 64,5 102,5
154 60 114
152 60,5 105
148 60,5 84,5
164 65,3 98
177 A1 3 21

XLSTAT Getting started manual © Addinsoft 38



In this chapter, we will go through the different parts of the linear regression dialog box.

The linear regression function can be found under the menu “Modeling data”.

Modeling
data -

Distribution fitting

>HER OE»@K P

Linear regression

AMOVA Ik
AMCOVA

Repeated measures ANOVA
Mixed Models

Logistic regression
Monparametric regression
Monlinear regression

Classification and regression trees

-
-
wy

PLS Regression

In any analysis, the first thing to do is to select the data. This will always be done in the “General” tab.

Here, we will set the quantitative dependent variable as “Y”. To do so, we select the whole column E by
clicking on its header. You should press “Enter” to confirm the selection. Then, we set the two
guantitative explanatory variables, to “X1” and “X2” by selecting the content of the columns C and D.
Again click “Enter” to validate the selection.

Sometimes there is more information to be filled out in the “General” tab, such as the presence or
absence of variable and observation labels.

In this example, the variable labels are included in the selection of the columns so the corresponding
option must be ticked. However there are no “Observation labels” so we leave the box unchecked.

Another thing that will always be done in the “General” tab is to decide where to get the outputs.
With the “Range option” they will be placed from a specific cell that you have to determine.

Using the “Sheet” option the results are displayed on a new sheet, and when using the “Workbook”
option the results appear in a new workbook.
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General |Dpﬁuns | validation | Prediction | Missing data | Outputs | Charts |

Y [ Dependent variables: " Range: I ;I
Quantitative: {* Shest

I 'demo Linear Reg'1$Q:50 ;I £ Workbook

¥ [ Explanatory variables: [v variable labels

¥ Quantitative: [ Observation labels:

I 'demo Linear Reg'l$0:5P ;I I ;I
™ qualitative: [~ Observation weights:

| | | =]
[” Regression weights:

! =l

gl ﬁl il :l OK Cancel | Help

When the “General” tab options are filled out you can move on to the other tabs. You should pay special
attention to the tabs “Outputs” and “Charts” as they are responsible for the numerical and graphical

results that are computed.

Before going to these tabs you often have other tabs to fill out. As this is one of your first analyses, we
will go through each tab.

The “Options” tab will often offer various options for the analysis you are setting up. For linear
regressions you can fix the intercept, add interactions and do a model selection. We will not set any

special option in this example.
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General Options I'u'alidaﬁun | Prediction | Missing data | Outputs | Charts |

[ Fixed Intercept: I a [ Model selection
v Tolerance: I 0.0001 I Best mode ;I
= Criterion: Adjusted R.2
[ Interactions f Level: I 7 :II S —— j
Min variables: I 2
Confidence interval (%%): I a5
Max variables: I 2

El ﬁl il :l OK Cancel | Help

The next tab “Validation” is to be used when you want to use a validation set.

,
gern OO e

General | Options  Validation |Predicﬁun | Missing data | Outputs | Charts |

I

Validation set:

I Random

I
Mumber of observations: I 1
=]

Group variable:

gl ﬁl il =l Ok Cancel Help

We will not use this option, so we move on to the next tab “Prediction”.

This tab is to be used when you want to predict the new values of the variable to explain from the values
of the observations on the explicative variables. We have here two new samples to predict we will add
them in the field, “Quantitative variables”. Here we should pay attention to not selecting the label of the

variables.
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| Linear regressicn

%

|| General I Options I Validation Prediction | Missing data I Outputs I Chaf'ts I

[¥ Prediction

¥ [ Explanatory variables:
v Quantitative:
I 'demo Linear Reg'1£552: £T53| ;I
[T qualitative:

| -]
[~ Observation labels:

! =]

EERH

Once this is done we can move on to another very usual tab in the software, “Missing data”. This tab is
used to set how to handle missing data. In this case, you can remove the observations or estimate the
missing data. There are other cases where you can get a warning message when there are missing
values. We keep the option pre-selected.

F =
Linear regressicn El

General I Options I Validation I Prediction Missing data IDuu:luts I Charts I

* \Remove the observations |
¥ Ched: for each Y separately

" Across all s

" Estimate missing data:
{* Mean or mode

" Nearest neighbour

The “Outputs” tab is where you can set up the numerical results to be generated. You can simply add or

remove a result by ticking the corresponding box.
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Linear regressicn E

General | Options | Validation | Prediction | Missing data Outputs ICharts |
[¥ Descriptive statistics

¥ Correlations

[V analysis of variance

v standardized coeffidents

¥ Predictions and residuals

[™ Adjusted predictions
[ Cook'sD

EEH

The last tab, “Charts”, is used to select or unselect the display of graphical results.

-
Linear regressicn

|7 Standardized ::oef’ﬁclents
[ Predictions and residuals
¥ Confidence intervals

Once everything is set, you can click on the “OK” button.

You are prompted by a summary message. At this step you can decide to make changes and click on the
“Back” button to return to the dialog box of the analysis. Or you can decide to go on with the
computations and press “Continue”.
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XLSTAT - Selections [
- List of selections:
1)
Selection name [Rows | Columns
¥ [ Ouantitative 237 1
¥ / Quantitative 237 2
Prediction f Quantitative 2 2
[ Do not show this message anymore 1
| ]
Continue Back Cancel

You are now looking at the results of the linear regression. You can navigate them easily by using the

drop-down menu.

Al - I

A B £ D E

G

H 1

IKLSTAT 2011.2.05 - Linear regression - on 25/05/2011 at 14:02:27

¥ / Quantitative: Workbook = demo-1st-analysis.xls / Sheet = demo Linear Reg / Range = 'demo Linear Reg'1$Q:5Q / 237 rows and 1 column

¥ [ Quantitative: Workbook = demo-1st-analysis.xls / Sheet = demo Linear Reg / Range = 'demo Linear Reg'!S$0:5P / 237 rows and 2 columns
Prediction / Quantitative: Workbook = demo-1st-analysis.xls / Sheet = demo Linear Reg / Range = 'demo Linear Reg'!5552:5T$3 / 2 rows and 2 columns

Confidence interval (%): 95
Tolerance: 0,0001

| Summary statistics
ary statistics
Correlation matrix
Multicolinearity statistics
Regression of variable ¥
Goodness of fit statistics
Analysis of variance

T I5 f 5 lysi: . R
VP L LM OF JCUATES analyss. thout missi Minimum Maximum

Mean d. deviation

Type III Sum of Squares analysis ~ ~

Y 237 0 237 50,500 171,500
X1 237 o 237 135,000 250,000
X2 237 0 237 50,500 72,000

101,308 19,441
164,430 18,426
61,365 3,945

If you need help to interpret the results you can look into the help documentation under the chapter

linear regression in the page “Results”.
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7@ Visualizing data
7@ Analyzing data
A1 Modeling data
7.4@ Distribution fitting
([) Linear regression
- [£] Linear regression
[£] Description
[£] Dialog box

B
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-4 Preparing data
B
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E
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. [E] References
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(-4 Repeated measures ANOVA
- Mixed Models

Fichier Edition Signet Options 7

Rubriques d'aide  Précédent | Impression | | > |

Ll Cortents | @, ndex | @4 Search | Results
----- [£] Introduction - -
- Installation ¥ Summary statistics: The tables of descriptive statistics show the simple statistics for all the variables o
7@ Using XLSTAT selected. The number of observations, missing values, the number of non-missing values, the mean

m

and the standard deviation (unbiased) are displayed for the dependent variables (in blue) and the
quantitative explanatory variables. For qualitative explanatory variables the names of the various
categories are displayed together with their respective frequencies.

Correlation matrix: This table is displayed to give you a view of the correlations between the various
variables selected.

Summary of the variables selection: Where a selection method has been chosen, XLSTAT
displays the selection summary. For a stepwise selection, the statistics corresponding to the different
steps are displayed. Where the best model for a number of variables varying from p to g has been
selected, the best model for each number or variables is displayed with the corresponding statistics
and the best model for the criterion chosen is displayed in bold.

Good of fit statistics: The statistics relating to the fitting of the regression model are shown in
this table:

+ Observations: The number of observations used in the calculations. In the formulas shown
below, n is the number of observations .

We have now seen how to set up a linear regression in XLSTAT. If you want to learn about how to set up
a Principal Component Analysis or a t-test, check out the corresponding section of this chapter. If you

want to learn about how to set up your first plot, read the next chapter.

t-test

For presenting the t-test, we are going to compare the average grade in math of 33 students of the class
C to the average of the class B which is 11.5.
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| N (0]
Math grades of
the students of
class C

sto1 12,3
sto2 14,8
sto3 15,3
stoq 9,5

stoS 8,7

st06 6,5

sto7 17,3
st0o8 11,4
st09 11,2
st10 10,1
st11 10,6
st12 11,2
st13 14,8
st14 8,7

st1s 9,6

st31 16,7
st32 11,8
st33 12,5

We don’t have the information about the variance of the grades in the class B so we cannot run a z-test

and have to run a t-test.

We can have a look at some descriptive statistics on the performance of the class C. As you can see the

average is 11.121 which is inferior to 11.5.

Descriptive statistics (Quantitative data):

Statistic Math average of class C
Mo. of
observations 33
Minimum 2,500
Maximum 17,800
1st Quartile 9,500
Median 11,100
3rd Quartile 12,500
Mean 11,121
Variance (n-1) 12,648
Standard
deviation (n-1} 3,556

We can use a t-test to determine if the class C is performing significantly worse than the class B at a risk

alpha 5%. To start the test, we go over to the menu “Parametric tests” and select the first option “One-

sample t-test and z-test”.
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Parametric
tests -

|.l,m' One-sample tﬁst and z-test

Two-sample t-igst and z-test

Two-sample comparison of varianceas

k-sample comparison of variances

Fl %% F

Multidimensional tests [Mahalanobis, ...

1% Tests for one proportion
2% Tests for two proportions
k% k proportions test

E

Multinomial goodness of fit test

III

In the first dialog box section “General”, we need to select the data. This is a common step to all

analyses.

Press the “Range selector” and select the column O that contains the “Math average of the students of
class C”.

The data format is “One sample per column” as we have only one column corresponding to one sample
to test. If the data were spanned over several columns for the same sample we could use the other
option.

The name of the column was included in our data selection so we tick the option “Column labels”.

Next, we have to decide if we want to run a t-test or a z-test. As explained before we don’t have the
information about the standard deviation of the results of class B so we have to run a “Student’s t-test”.

Finally, we have to set-up another thing which is common to all analyses. It is the selection of the
location of the computed results.

With the default option “Sheet”, the results will be displayed in a new sheet. The option “Range” enables
you to specify where in the workbook you would like to display the results. The last option, “Workbook”,
has the outputs appear in a new workbook. We keep the default option for this analysis.

When the “General” tab is filled out you can move on to the other tabs. You should pay special attention
to the tabs “Outputs” and “Charts” when they are accessible as they are responsible for the computation
of the numerical and graphical results. In this case we only have the tab “outputs”.
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S

General | Options | Missing data | Outputs |

Data: " Range: I
I 'demo t-test'| $0:80 ;I " cheet
" Workbook

v Column labels
Data format:

|- Z test
¥ student's t test

' One column per sample
™ One sample

]

g ﬁl il Ok Cancel

Help

We can move on to the tab “Options” to specify our analysis.

The “options” tab will often offer various options for the analysis you are running. Here, the first thing to
select is the alternative hypothesis. We know that the average of the class C is inferior to the average of
the class B so we can select the option “Mean 1 < Theoretical mean” to run a one-sided test which is

more accurate than a two-sided test.

Then we enter 11.5 in the “Theoretical mean” field.
We will keep the default significance level at 5%.

The options in grey are to be used when setting up a z-test.

|

(o |

General  Options IMissing data | Outputs |

Significance level (3&):

Alternative hypothesis: Variance for the z-test:
Mean 1 < Theoretical mean j ¥ Estimated using samples
Theoretical mean: 11.5 " User defined

g ﬁl il Ok Cancel

Help

We can now move on to another very usual tab in the software, “Missing data”. This tab is used to set
how to handle missing data. In this case, you can remove the observations or get a warning message
when there are missing data. We select the latter by selecting “Do not accept missing data”.
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General | Options  Missing data IDuu:luts |

¥ Do not accept miszing data !

" Remove the observations

g ﬁl il oK Cancel Help

In the last section “Outputs” we keep selected the only available option “Descriptive statistics”. Other
results will also be computed but they are not optional.

P N

General I Options I Missing data Cutputs I

[~ ‘Descriptive statistics |

g ﬁl il oK Cancel Help

When everything is set, we press “OK”.

The results of the t-test appear in a new sheet as determined. You can navigate them easily by using the
drop-down menu. We can go directly to the result of the test.
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B C D E E G H | J
j}CLSTAT 2011.2.05 - One-sample t-test and z-test - on 10/05/2011 at 14:52:31
Data: Warkbook = demao-1st-analysis.xls / Sheet = demo t-test / Range = 'demo t-test'!50:50 / 33 rows and 1 column
Theoretical mean: 11,5
Significance level (%): 5

|0I‘|E£E|IT||:I|E t-test / Lower-tailed tg ‘“
ample Lower-tailed test

95% confidence interval on the mean
One-sample t-test 7 Lower-tailed test:

95% confidence interval on the mean:

1-Inf; 12,170
Difference -0,379
t{Observed value) -0,612
t (Critical value} -1,694
DF 32
p-value {one-tailed) 0,272
alpha 0,05

Test interpretation:
HO: The difference between the means is equal to 0.

Ha: The difference between the means is lower than 0.
As the computed p-value is greater than the significance level alpha=0,05, one cannot reject the null hypothesis HO.

The risk to reject the null hypothesis HO while it is true is 27,25%.

The p-value obtained with this test is 0.272 which is greater than 0.05. We should then reject the null
hypothesis and conclude that the class C preforms significantly less well than the class B. For more
information on how to interpret the results of a t-test you can look into the help documentation under

the chapter t-test.

We have now seen how to set up a t-test in XLSTAT. If you want to learn about how to set up a Principal

Component Analysis or a linear regression, check put the corresponding section in this chapter. If you
want to learn about how to set up your first plot, read the next chapter.
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Set up you first chart

Now that we have seen how to set-up an analysis, let’s learn how to set-up of a graphic in XLSTAT.

There are two types of plots — the one which is generated while doing an analysis and the one which is
set up from independent dialog boxes. We will have a look at the latter.

All the plots are grouped under the Visualizing data menu.
The first five options are used to create a plot.
The option “Plot a function” can be used both to create a plot and to add a function to a plot.

The rest of the options are utilized to customize a plot.

Univariate plots

Histograms

Scatter plots Create a plot

Parallel coordinates plots

Error bars

fw  Plot a function Plot a dfunction as a new plot orin a plot

AxesZoomer
EasylLabels
Reposition labels

EasyPoints ]
Tools to customize a plot

Orthonormal plot

Resize a chart
Plot transformation

Merge charts

P KLSTATSDPIOt 3-D visualization module

In this chapter we are only going to look at the set-up of plots and the different options for each plot.

Remember that if you have any doubts while creating a plot you can always look into the help
documentation where all the options of the dialog boxes are described.

Select one of the plots in the menu to get more information on how to set up each that specific plot.
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1) Univariate plot
2) Histograms

3) Scatter plots
4) Parallel coordinates plots

5) Error bars
6) Plot a function

Univariate plots
There are two types of charts for the univariate plots depending on the nature of the variables.

When you select continuous variables you can get a wide range of Univariate plots such as box plots,
scattergrams, strip plots, stem-and-leaf plots as well as Normal P-P and Q-Q plots. Some of these plots
can be aggregated if you have several variables.

-
General | Options | Outputs  Charts (1) I
Quantitative data:
[+ Box plots " Horizontal i Vertical
[~ Scattergrams V¥ Group plots
[~ strip plots Dimensions I 10 =l
[~ stem-anddeaf plotz I Minimum,Maximum
[ Mormal P-F plots v outliers
[ Mormal Q-Q plots Labels position:
| I Below ﬂ
Ol -{fl *l =l oK Cancel | Help

For qualitative variables you can plot bar charts, pie charts, and depending on the fact that you have a
group variable, you can also get stacked bars and clustered bars and if you compare the different groups
to the total sample, you can get doughnut plots.
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General | Options | Outputs | Charts (1) Charts (2) I

Qualitative data: Values used:

¥ B E ¥ Freguendes

r.;ie charts " Relative frequendies
I Double pie cha

™ Do g

™ stacked ba

[T Clustered ba

g ﬁl il =l QK Cancel Help

Let’s plot a box plot for each of the two continuous variables of the following dataset. We will aggregate
the box plots into one graphic.

P Q R

X Y
s_001 56,3 85
s_002 62,5 112,5
s_003 62 94,5
s_004 64,5 123,5
s_005 65,3 107
5_006 61,8 a5
s 007 63,3 101
s_008 65,5 140
s 009 64,3 110,5
s 010 62,3 99,5
s_011 62,8 102,5
s 012 61,3 94
s 013 59,5 93,5
s 014 60 109
s_015 61,3 107
s 016 64,5 102,5

The first thing we should do is to select the data. Click on the range selector of the “Quantitative data”
and select the columns Q and R. We leave the fields “Qualitative data” and “Subsamples” empty as we
don’t have any data for these.

We have to specify that the selection contains the names of the variables so we leave the box “Sample
labels” ticked. There are no weights so we leave this section blank.
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We can finally decide where to place the graphic. We are going to use the “Range” option to display the
plot next to the data. Select the cell where the results should start to be displayed. The “Sheet” option is

used to get the chart in a new sheet and the option “Workbook” in a new workbook.

-

[T Qualitative data:

[ Subsamples:

=l

General IDphnns I Outputs | Charts (1) I Charts (2] I
¥ Quantitative data: ¥ Range: I 'demo Plots'1 5551 ;I
I 'demo Plots"l 80: 2R, ;I " Sheet

" workbook

v sample labels
[ weights:

| =l

ol ¥zl

We move on to the next tab “Options”.

oK Cancel | Help

In this tab you can decide if you want to get, in addition to the box plots, descriptive statistics. We don’t

need this option to create a box plot so we can simply deselect it. Then we can opt to normalize or
rescale the data. This is especially useful if the data do not have the same scale. The grey options only

apply when the data are divided into groups.

[" Descriptive statistics |
¥ Charts

[ standardize

[ Rescale from 0 to 100
" Compare to the total samy

=]
m

,

General  Options |*:h tputs | Charts (1) | Chart= (2) |

o| 7| ¥zl

We can now move on to the tab Charts (1) containing the plot options for quantitative data.
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We only want to plot a box plot so we leave the other options unselected. Then we can decide if we
want to have the box plot horizontal or vertical. Vertical is the most common, we will keep this option.

We want to get the plot aggregated so we enable the option “Group plots”.

The option “Minimum/Maximum” is used to show on the chart the extreme values as dots. The option
“Qutliers” shows the outlier samples as crosses.

And finally the option “Label position” enables you to customize the placement of the labels. We will
take the option “Bellow”.

-
General | Options | Outputs | Charts (1) I
Quantitative data:
v Box plots " Horizontal i yertical
pl
[ Scattergrams [¥ Group plots
I Strip plots Dimensions 10 =l
[~ stem-anddeaf plots I Minimum,Maximurm
™ Mormal P-F plots v outliers
[ Normal Q- plots Labels position:
I Below ﬂ
| | 4 | |I
0 f ' .l 04 Cancel | Help
-

Now that everything is set we can click on “OK” and proceed with the computations.

The generated box plot is placed alongside the dataset, as requested.
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s_001
s_002
s_003
s_004
s_005
s 006
s_007
s_008
s_009
s_010
s_011
s_012
s_013
s_014
s_015
s_016
s_017
5_018
s_019
s_020
s_021
s_022
s_023
s_024
s_025

2

56,3
62,5

62
64,5
65,3
61,8
63,3
65,5
64,3
62,3
62,8
61,3
59,5

60
61,3
64,5

60
60,5
60,5
65,3
61,3
66,5
65,5
55,5
56,5

R
Y

94,5
123,5

107 Box plots:

85
101
140

110,5
99,5
102,5
94
93,5
109
107
102,5
114
105
84,5

98

81
112
133

67

XLSTAT 2011.2.05 - Univariate plots - on 25/05/2011 at 14:37:55
85 Quantitative data:
112,5 | Box plo

5

T

u

v

w X

¥

Z

AL

AB

AC

AD

Workbook = Demo-1rst-plot.xlsx / Sheet = demo Plots / Range = 'demo Plots'!SQ:5R / 237 rows and 2 columns

a0

Box plots

We have now seen how to create a box plot. Creating other univariate plots is pretty similar; if you need

more information have a look at the help documentation.

If you want to learn more about another type of chart, read the corresponding section of this document.

A U b WN B
—_— = = —= —

If you want to learn about how to customize a plot go to the next chapter.

Histograms
The second plotting option is “Histograms”. The histograms can be drawn for continuous or discrete

Univariate plot

Histograms

Scatter plots
Parallel coordinates plots

Error bars

Plot a function

variables.

Here we have two continuous variables. We will plot two histograms at the same time, one for each

variable.
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X Y
s 001 56,3 85
s 002 62,5 112,5
s_003 62 94,5
s_004 64,5 123,5
s_005 65,3 107
s 006 61,8 85
s_007 63,3 101
s_008 65,5 140
5 009 64,3 110,5
s 010 62,3 99,5
s_011 62,8 102,5
s 012 61,3 94
s 013 59,5 93,5
s_014 60 109
s 015 61,3 107
s 016 64,5 102,5

We need to select the data to plot. In this case, we select the data in column Q and R. The data are
continuous so the data type must be set as “Continuous”. We don’t have subgroups in our dataset so we
leave the option “Subsamples” blank.

We have included the names of the variables in our column selection; this is why we tick the box
“Sample labels”. No weights are applied to the observations.

Finally, we would like to display this plots next to the data so we check the “Range” option and select a
cell next to the data table. The option “Sheet” would have placed the graphic in a new sheet and the
option “Workbook” in a new workbook.
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General | options | Missing data | Outputs | Charts |

Data: ¥ Range: I 'demo F‘Iuts'!$5$l;|
I 'demo Plots'|80:8R ;I " Sheet

Data type: " Workbook

' Continuous

v sample labels
" Discrete

[ weights:
[ Subsamples: I
I ;I [T standardize weights

[ Variable-Category labels

EEXH

We can now move on to the next tab “Options”. Here, the number and size of the intervals can be

customized. We increase the number of intervals to 50.
The “User defined” option can be very useful if you want to customize the size of the intervals.

More options are available if a column of sub-samples has been selected.

General Options IMissing data | Outputs | Charts |
Intervals:

" Number:

" Range:
" User defined:

|- Minimurn:

EEH

The next tab deals with handling missing data.

Here we select to "Remove the observations” “for all samples”.

XLSTAT Getting started manual © Addinsoft



- = B
R

General | Options  Missing data IDuu:luts | charts |

{* Remove the observations

" For the corresponding sample

¥ For all samples

" Estimate missing data:
¥ Mean

g ﬁl il :l QK Cancel Help

In the “Outputs” tab we can unselect the option “Descriptive statistics” as we only want to generate
histograms.

r — ™
SN

General I Options I Missing data Cutputs ICharts I

[ Descriptive statistics |

g ﬁl il :l QK Cancel Help

Finaly, we can customize the appearance of the histograms.

Fisrt, we can choose between histograms with bars or a continuous line. The first option is more classic.
We can also want to add the cumulative histograms based on the histogram or an empiracal distribution.

Then the ordinate of the histograms can be selected, usually we use “Relative frequency”.

Finaly we can display a distribution on the histograms. We select the Normal distribution for the two
variables we have and we let XLSTAT estimate the parameters of the distributions.
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General | Options | Missing data | Outputs  Charts I
Ordinate of the histograms:

[¥ Histograms
% Bars

™ Continuous line

[ Digplay a distribution:
v cumulative histograms I Morma ;I
i* Bazed on the histogram

™ Empirical cumulative distribution {* Ectimate " Enter
[ all series on one chart
xl
ﬁ' QK Cancel Hel
o| 7| %3 P

Now that the dialog box is set, we can launch the computations.

As requested the plots are displayed next to the data table. You have first the results for the first variable
and then the next one. You can use the drop-box menu to go directly to the results for the second

variable.
P Q R 5 T U Vv W X Y z Al AB AC AD
X Y XLSTAT 2011.2.05 - Histograms - on 25/05/2011 at 14:43:11
s 001 56,3 85 Data: Workbook = Demo-1rst-plot.xlsx / Sheet = demo Plots / Range = 'demo Plots'!SQ:SR / 237 rows and 2 columns
s_002 62,5 112,5 Intervals: Number =50
s_003 62
Descriptive
30 T 123,5 Descriptive statistics for the intervals ()
s 005 65,3 107
s_006 61,8 85 Histogram (X) Cumulative histogram (X)
s 007 63,3 101
- 0,08 1
s_008 65,5 140
s_009 64,3 110,5 o007 of
s_010 62,3 99,5 N 08 T
s 011 628 1025 e £ o
5 012 61,3 94 E‘ 00s | Eosl
s 013 59,5 93,5 E’ %
5 014 60 109 g7 i
s 015 61,3 107 g oo | % st
5 016 64,5 1025 2ot
s 017 60 114 o0z ¢ 3,
s 018 60,5 105 oo | .
s_019 60,5 84,5 )
s 020 65,3 98 o @ i i i f
- 50 55 &0 &5 70 75
5_021 61,3 81 x X
s_022 66,5 112
s_023 65,5 133

We have now seen how to create histograms. If you want to learn more about another type of chart,

read the corresponding section of this document.
1) Univariate plot
2) Histograms
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3) Scatter plots
4) Parallel coordinates plots

5) Error bars
6) Plot a function

If you want to learn about how to customize a plot go to the next chapter.

Scatter plots

Scatter plots are a very popular type of plot. A basic scatter plot displays two continuous variables. You
can also add a third continuous variable that will be used for the size of the dots, as well as a discrete or
category variable to group the samples by color on the plot.

We are going to create a scatter plot with two continuous variables and one category variable to group

the samples.
O P Q R
Group X Y
s 001 G1 36,3 135
s 002 Gl 62,5 162,5
s 003 G1 62 1445
s 004 Gl 64,5 173,5
s 005 G1 65,3 157
s 006 Gl 61,8 135
s 007 @1 63,3 151
s 008 G1 65,5 190
s 009 Gl 64,3 160,5
s 010 G1 62,3 149.5
s 011 G1 62,8 152,5
s 012 G1 61,3 144
s 013 Gl 59,5 143.5
s 014 @1 a0 159
s 015 G1 61,3 157
s 016 G1 64,5 152,5
s 017 G1 60 164
s 018 G1 00,5 155
s 019 G1 60,5 1345
s 020 G1 65,3 148

Let’s start with entering the data.

In the “X” field, we should select the variable that will be displayed in abscissa; here we select the
column Q containing the X variable.
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In the field “Y”, we select the column R. we don’t have a third variable to use for determining the size of
the dots on the plot so we leave the field Z empty.

We can select the option “Group” and use the column P.

The selection includes the variable labels so this option must be ticked. Finally we determine the

“Observation labels” by selecting the column O.
No weights are applied to the observations so we can leave this option unselected.

We finally decide to have the plot placed next to the data table. So among the options for displaying the
results we pick the option “Range” and select the cell where the results should start being displayed.

[ Scatter plots - [ﬂr

General l Options ]

Xz {* Range: 'demo scatter andﬂ
Ian'u:n scatter and parallel coord'180:50 A {” Sheet

. ﬂ ﬂ " Workbook

| ‘demo scatter and parallel ccucurd'!SR:A v Variable labels

[z [ Observation labels:

| = =]
[ [+

v Groups: [ Weights:

| ‘demo scatter and parallel ccucurd'!SP:A | J

g ﬁ ﬂ ilﬂ oK Cancel | Help

We move on to the tab “Options”.

We can also get a two-entry table with Y-variables in rows and Y-variables in columns displaying all
possible combinations of variables in pairs, by selecting the option “Matrix of plots”. We will not add this

option in this example.

The frequency option is used to display the number of superimposing points on the graphic. We will
enable this option as well as the condition “Only if >1” so that the graphic does not become over

crowded.
We can add confidence ellipses for the two groups and a legend.

We will not use the option “Color by correlation” as we already have the color by group.
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- .

General Options I

v Frequencies
v onlyif =1

v Confidence ellipses
V¥ Legend

[ Color by correlation

g ﬁl il :l QK Cancel Help

Now that the dialog box is set, we can launch the plotting.

The plot is displayed next to the data table as requested.

o P Q R 5 T u v w X

Group X o KLSTAT 2011.2.05 - Scatter plots- on 25/05/2011 at 14:48:06
s 001 G1 56,3 135 ¥: Workbook = Demo-1rst-plot.xlsx / Sheet = demo scatter and ¢
s 002 G1 62,5 162,5 Y: Workbook = Demo-1rst-plot.xlsx / Sheet = demo scatter and p
s 003 @Gl 62 144,5 Groups: Workbook = Demo-1rst-plot.xlsx / Sheet = demo scatter
s 004 Gl 64,5 1735 I Scatter plots :
s 005 Gl 65,3 157
s 006 Gl 61,8 135
s 007 G1 63,3 151 Scatter plgts: _I
s 008 G1 65,5 130
s 009 G1 64,3 160,5 210
5 010 Gl 62,3 149,5
s 011 G1 62,8 1525 121
s 012 Gl 61,3 144 m L
s 013 G1 59,5 143,5
s 014 Gl 60 159 =T
s 015 Gl 61,3 L7 L ml
s 016 G1 64,5 152,5
s 017 G1 60 164 ue
s 018 Gl 60,5 155 a0 |
s 019 G1 60,5 134,5
s 020 Gl 65,3 148 T
s 021 G1 61,3 131 . . , , ,
s 022 G1 66,5 162 s0 55 &0 &5 70 75
5 023 Gl 65,5 183 X
s 024 Gl 55,5 117
s 025 Gl 56,5 134

~ nnec ~a £n ana

We have now seen how to create scatter plots. If you want to learn more about another type of chart,
read the corresponding section of this document.

1) Univariate plot
2) Histograms
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3) Scatter plots
4) Parallel coordinates plots

5) Error bars
6) Plot a function

If you want to learn about how to customize a plot go to the next chapter.

Parallel coordinate plots
The parallel coordinates plot is a chart used to discover or validate groups.

This type of plot can draw both quantitative and qualitative data.

We have an example with two quantitative variables and a group variable that we would like to validate.

9] P Q R
Group X Y
s 001 G1 56,3 135
5 002 Gl 62,5 162,5
s 002 G1 b2 144,5
s 004 Gl 64,5 173,5
s 005 Gl 65,3 157
g 006 G1 61,8 135
s 007 Gl 63,3 151
s 008 G1 65,5 130
5 009 Gl 64,3 160,5
s 010 G1 62,3 149,5
s 011 G1 62,8 152,5
s 012 G1 61,3 144
s 013 G1 59,5 143,5
s 014 G1 60 159
£ 015 G1 61,3 157
s 016 G1 64,5 152,5
s 017 G1 60 164
s 018 G1 60,5 155
s 019 G1 60,5 134,5
5 020 G1 65,3 148

Once the dialog box is opened, we determine the data to plot by selecting the two quantitative variables
Xand Y in the columns Q and R.

We set the group variable as the column P. We then check that the “variable labels” option is selected as
the names of the variables were included in our selection.
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We don’t need to specify the observation labels else there will be too many labels for the plot to be

clear.

We use the option “Rescale” so that both variable variations will be between 0 and 1.

Before moving on to the next tab, we specify the location of the results. We will place the plot alongside
the data table. This is why we use the option “range” and select a cell next to the table.

il N

General I[]ptigns |

¥ Quantitative data:
kmu scatter and parallel coord'150): SR, ;I
[T Qualitative data:

! =l

' Range: I 'demo scatter and;l
™ Sheet
™ Workbook

[ variable labels

I~ weights: [~ Observation labels:

¥ Groups: ¥ Rescale

I ‘demo scatter and parallel murd'!.‘ﬁi‘:;l

Ol fl *l oK Cancel | Help

We can move on to the next tab “Options”. Usually we get more striking charts when we use the option

“Display as many lines as possible” rather than descriptive statistics.

i N

General Options I

* ‘Display as many lines as possible |
" Display the descriptive statistics lines

g ﬁl il Ok Cancel Help

When this is done we can press “OK” and then “continue” on the summary window.
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The results are placed as requested next to the data table and it can be seen that the two groups behave

differently on the variable Y.

o P Q R 5 T U v w
Group X Y ¥LSTAT 2011.2.05 - Parallel coordinates plots - on 25/05/2011 at 14:54:44
s 001 G1 56,3 135 Quantitative data: Workbook = Demo-1rst-plot.xlsx / Sheet = demo scatter and parallel
s 002 G1 62,5 162,5 Rescale
s 002 G1 62 144,5 | Summary statistics t]
s 004 G1 64,5 173,5
s 005 G1 65,3 157
s 006 Gl 61,8 135 Summary statistics:
s 007 G1 63,3 151
s 008 G1 65,5 190 Variable bservatiorsith missinthout miss Minimum Maximum  Mean d. deviation
s 009 G1 64,3 160,5 X 237 ] 237 50,500
s 010 @1 62,3 149,5 Y 237 1] 237 70,000
s 011 G1 62,8 152,5
s 012 G1 61,3 144
s 013 G1 59,5 143,5 Parallel coordinates plot:
s 014 G1 60 159
5015 Gl 61,3 157 Parallel coordinates plot
s 016 G1 64,5 152,5
s 017 G1 60 164
s 018 G1 60,5 155
s 019 G1 60,5 134,5
s 020 G1 65,3 148
s 021 G1 61,3 131
s 022 G1 66,5 162
s 023 Gl 65,5 183
s 024 G1 55,5 117
s 025 G1 56,5 134
s 026 G1 63 134
s 027 G1 59,8 165
s 028 G1 61,5 135
s 029 G1 62,3 155
s 030 G1 62,5 162
s 031 G1 53,8 118,5

- nan a1 (-] 147

We have now seen how to create parallel coordinates plots. If you want to learn more about another

type of chart, read the corresponding section of this document.

1) Univariate plot

2) Histograms

3) Scatter plots

4) Parallel coordinates plots
5) Error bars

6) Plot a function

If you want to learn about how to customize a plot go to the next chapter.
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Error bars

A plot containing different error bars is difficult to achieve under Microsoft Excel. This “Error bar” tool
simplifies this action. The data may contain values for the minimum and/or maximum of each series you
wish to draw.

In this example, we have two series of values with their respective minimum and maximum.

P Q R 5 T ] W W X
Time Valuel Value2 MinVall MinVal2 MaxVall MaxVal2
1 90,07 94,76 87,36 93,31 93,83 97,34
2 78,18 95,55 75,68 94,39 79,77 98,44
3 00,98 68,97 29,97 66,34 63,29 71,68
a4 90,39 72,30 88,29 70,45 93,59 73,91
3 68,20 75,90 66,18 74,49 70,81 79,23
o] 85,40 91,29 82,65 90,11 28,00 94,40
7 74,34 66,75 73,30 65,25 77,33 67,61
8 91,30 838,45 90,01 26,14 94,23 91,27
9 66,31 84,82 64,66 83,47 69,09 87,91
10 86,62 85,18 84,87 23,46 87,806 88,77
11 78,77 76,53 7711 75,53 79,93 77,76
12 82,37 102,88 79,92 100,27 84,92 104,79

Once we have opened the dialog box, we need first to set up the X and Y variables. In abscissa, we are
going to use the “time” variable in the column P. For the Y variables we can select the two series of
values in columns Q and R.

We now have to tick the “lower bound” box and specify it with the two columns T and U which contain
the minimal values for the two series. We do the same for the “upper bound” with the columns W and X.

We don’t forget to check the box “variable labels” as the name of the variables are included in the
selection. Finally we decide to place the plot next to the data table by ticking the option “range” and
selecting the Z1 cell. The two other options, “sheet” and “workbook”, place the results in a new
corresponding item.
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General ICharts |
X: ¥ Range: I 'demo error bars'!ﬂ;l
I ‘demo error bars'| PSP " Shest

™ Workbook

=
¥:
I ‘demo error bars'180:5R, ;I [ variable labels
=l
=l

¥ Lower bound:
I 'demo error bars'| §T: 50

¥ Upper bound:
I 'demo error bars'ISW: SX

In the “Charts” tab we can decide the type of plot to be displayed. We will select the option “curve” as
we are dealing here with a series.

= Curve
" scatter plot

Once the dialog box is set we can launch the computations. The plot is displayed as requested next to
the data table.
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v W
alz  Maxvall
31 93,83
.39 79,77
.34 63,59
A5 93,59
A9 70,81
11 88,00
423 77,33
14 94,23
A7 69,69
A6 87,86
,53 79,93
27 84,92

X
Max\ral:!.

¥

Fid

AL AB AC AD AE i

|XLSTAT 2011.2.05 - Error bars - on 25/05/2011 at 14:56:59

97,34 X: Workbook = Demo-1rst-plot.xlsx / Sheet = demo error bars / Range = 'demt
93,44 Y: Workbook = Demao-1rst-plot.xlsx / Sheet = demo error bars [ Range = 'demt
71,68 Lower bound: Workbook = Demo-1rst-plot.xlsx / Sheet = demo error bars / Rz
73,91 Upper bound: Workbook = Demo-1rst-plot.xlsx / Sheet = demo error bars / Rz

79,23
94,40
67,61
91,27
87,91
88,77
77,76

104,79

120

100

an

20

| 5 U1 —\.l'alue2|

We have now seen how to create plots displaying error bars. If you want to learn more about another
type of chart, read the corresponding section of this document.

N

I

Univariate plot
Histograms

Scatter plots
Parallel coordinates plots

Ul w
—_— — — — — ~—

()

Error bars

Plot a function

If you want to learn about how to customize a plot go to the next chapter.

Plot a function

The option “plot a function” is used for two things either to create a plot or to add a function to a plot.

We are going to do both.

The two methods are pretty similar. The only step that differs is the selection of an existing plot or not.

If you want to add a function to a plot you need to select the plot first.
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Once this is done, you can go to the menu “Visualizing data — Plot a function”. You need to enter the
function using the Microsoft Excel convention. For example, here, we are going to use the function
Y=x*sin(x).

We need to enter X1*SIN(X1) all in capital letters.

We then add the domain of variation for X1. We leave the pre-selection -5 to 5. Next we can adjust the
number of points to be computed to draw the function. 500 points are enough on our interval.

Finally, the result will be displayed on the “Active chart”.

Particules detected
The plot is selected
-
L]
- 15 . -
14
]
- H .05 .
T T T = s e —
-# -3 -2 r
General I
Function: ¥ = " Range: I 'demo fu -':::--'5-".—"A
X1¥5IN(X1) " sheet
" workbook
 {active chart!

Minimum: I -3
Maximum:

Mumber of points:

ol |

We now click “OK”.

The function has been added to the plot.
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Particules detected

w

We can now repeat the same thing without selecting a chart.

As you can see now the option “Active chart” is unavailable. We can then decide to place the results next
to the other chart by clicking the option “Range” and selecting a cell next to the chart. The other options
“Sheet” and “Workbook” can be used to place the results in a new sheet or new workbook respectively.

Plot a functicn I l Iﬁ

General ]
Function: ¥ = f* Range: 'dema ﬁ.lnl:ﬁ-:uns'!S'A
X17SIN(X 1) " Sheet
" Workbook
~
|| Minirmum: -5
Maxirmurmn: 5
Mumber of points: 500
vl 4 Ok, Cancel Help

We have now seen how to plot a function. If you want to learn more about another type of chart, read
the corresponding section of this document.

1) Univariate plot
2) Histograms
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3) Scatter plots

4) Parallel coordinates plots
5) Error bars

6) Plot a function

If you want to learn about how to customize a plot go to the next chapter.
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Customize a graphic

In the previous chapter we have seen how to generate a graphic with XLSTAT. In this chapter, we are
going to see how we can customize graphics in Microsoft Excel with the XLSTAT tools. Plots can either be
generated in XLSTAT directly from the data - as we have seen in the previous chapter - or during an
analysis; or they can be generated with Microsoft Excel. Both types of graphics can be customized with
the XLSTAT tools.

Any graphic from XLSTAT can also be customized with the customization options from Microsoft Excel
available on right click. We are not going to look into these options but rather introduce you to the
possibilities offered by XLSTAT.

In this chapter, we will use a scatter plot that shows the size and weight of 12 children.

95 + °

90 +

85 +
®e

Weight

80 +

75 T

70 +

65 +

60

52 54 56 58 60 62
Size

There are more information we could use on the plot such as the age and the identity of each child. We
are going to add this using the XLSTAT customization tools.
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N 8] P ] R 5

Shape of

Labels thedots Gender Age Size Weight

Betty Female 139 57.5 96
Tania Female 139 61,5 104
Carolina Female 139 52,8 63,5
Mattias Male 139 60,5 B7
Tom Male 139 55 73,5
Mary Female 140 53,8 68,5
Emma Female 140 53,5 81
Carla Female 140 60 77
Eric Male 140 53,5 86,5
Luc Male 140 59,5 94,5
John Male 140 56,5 84
Marc Male 140 56,8 83,5

The options for tailoring a plot are grouped under the menu visualizing data in the bottom part of the

menu.

Univariate plots

Histograms

Scatter plots

ﬁ

Parallel coordinates plots

Error bars

=
—_—
=2

Plot a function

AxesZoomer

1R B

EasylLabels

L]t
k]

Reposition labels

EasyPoints }

Tools to customize a plot
Orthonormal plot

Resize a chart

Plot transformation

Merge charts

‘
[2.
%
S
Eﬁ

FJd  XLSTAT3DPIG

Let’s have a look at each of these tools.
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The first tool, “AxesZoomer”, enables you to set the exact dimension of the axes of your plot.

Here we change the upper and lower bounds of the X axis to 50 and 65 respectively.

=)
e

AxesZoomer

'
Max |71

05
Mir : | 50| + Max X:
al

Min ' |
Apply Done | Help
E—————— e !!!!!!N

Once the new axes boundaries have been set up, we click “OK” and the graphic changes.

L

105

100 +

95 +

90 +

85 +
%

Weight

80 +

75 T

70 +

65 +

60

50 52 54 56 58 60 62 64
Size

The second tool “EasylLabels” allows you to add or change labels and their characteristics in a plot.

In this example we simply select new labels in the “Labels” field using the column N and then decide to
use the text properties “style” and “color” for their appearance. It is also possible to use either the cell
or the dots’ properties to define the look of the labels. This is not necessary in our case.
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N

EEES 2 M)

Labels Labels:
Betty [ datalsnisizsns1s ]
Tania

N ¥ Header in the first cell
Carolina
Mattias ¥ Use the text properties ™ Use the cell properties
Tarn [ Font ¥ Border
Mary I size ¥ Background
Emma F Stﬁe [ Uze the point properties
Carla b ok ' Inside color
Eric " Border color
Luc
lohn g ﬁl il :l oK Cancel Help
Marc

Once you click “OK” the labels appear on the plot.

105 -
® Tania
100 +
® Betty
BT ® Luc
90 +
. e Eric ® Mattias
- 1
5 *eJahsrc
(]
2 gl ® Emma
® Carla
75 +
®* Tom
70 +
® Mary
65 + .
® Carolina
60 : : : } } } }
50 52 54 56 58 60 62 64
Size

The next option for customizing a plot is “Reposition labels”. It helps defining the labels’ position.

The option “corners” is most useful when the plot is divided in quadrants such as in a score plot. The
position of the labels will vary depending on the quadrant.
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Observations (axes F1 and F2: 69,30 %)
3
s06
2 s02®
° s04
[ )
s03
1 o
509.
R oo
m [ ]
S ° s07
g_ s01
ot °
s05
2 o
s10
-3
[ ]
s08
-4
-4 -3 2 -1 0 1 2 3 4 5
F1 (43,99 %)

The other available options place all selected labels in a single type of position. We select the option
“Left”. It is also possible to only apply the change of position to the selected series. In this example we
only have one series so this is not applicable. When we press “OK” we can see the labels shifting

position.

il N
Repaosition labels A u

Labels position:

|

" Above
™ Right
" Below
¥ |eft

[ apply only to the selected series

L:, | QK Cancel Help

When you click “OK” the plot is changed.
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105 -
Tania ®
100 +
[ )
95 1 Betty
90 +
Mattias o
= 85 +
® ®e
o .
= 80 —+
[ )
75 +
Tom e
70 +
[ ]
65 + .
Carolina ®
60 : : : : : : :
50 52 54 56 58 60 62 64
Size

After modifying the position of the labels, you can modify the size, shape and color of the dots in a
graphic using the option “EasyPoints”.

First we select to use the variable “Age” as the variable to define the points’ size. We need to indicate
that the first cell contains the label of the variable. Then we can select the variation range of the size of
the points. As we only have two values for the age it is not necessary to have a large variation this is why
we select 3 and 5 for the size of the points.

Next we define the shape and/or color of the dots. We select a column containing cells of 1s and 9s with
red or blue background. This code also corresponds to the “age”, we could use another type of
information if needed.

There is a numerical code to define the shape of the dots. Here we are using 1 for square and 9 for circle.

Numerical code Shape

1 O
2 (¥
3 A
4 X
5 *
6

7 -
8 +
9
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We activate the box “change shapes” as we have used the code for this purpose and we will use the cell

properties.
N

Labels

Betty 139
Tania 139
Carolina 139
Mattias 139
Tom 133
Mary 140
Emma 140
Carla 140
Eric 140
Luc 140
John 140
Marc 140

-
EasyPoints

v Shapes andjor color

. T

datal $051:50513

=

v Header in the first cell ¥ Change shapes

Rescale sizes: ¥ Use the cell properties

v Border
| Background

Mir: I_S::’ Max: I—Eil

Cancel

o |

0| 7| ¥]

Once this is ready we press “OK” and you can now see the new size, shape and color of the points.

105 -
Tania ®
100 +
Betty =
%5 T v Luc ©
90 +
EricMmttias =
= 85
) %
]
S g L Emma @
Carla @
75 +
Tom =
70 +
Mary @
65 + .
Carolina =
60 " " } } } } }
50 52 54 56 58 60 62 64
Size

The following option “Orthonormal plot” resizes the axes of a plot to make the plot orthonormal; this
means that a unit on the X-axis appears the same size as a unit on the Y-axis. This option is especially
useful when you have resized a plot and still want to keep it orthonormal.

The dialog box for this option is very simple. Once you have selected the graphic to modify, you simply
need to press “Apply”. Once the plot is modified you can exit the dialog box by clicking the “Done”
button.
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Crthonormal plot i E

| Done | Help

The result is as follow.

105 -
Tania ®

100 +

Betty =
5T Yo @

90 +
Mattiag =
b @

a0 1 Emma @

85 +

Weight

Carla ®
75 +
Tom =

70 +
Mary @

65 + .
Carolina =

60

15 20 25 30 35 40 45 50 55 60 65
Size

We now move on to the next option “Resize a chart”.

The option “resize a chart” enables you, as its name indicates, to customize the dimensions of a graphic
and in particular the full chart and the plot area. This is especially useful to create plots to include in a
presentation or article.

You can lock the aspect ratio if you want to keep some properties such as the orthonormality, we will
then activate this option.

We will decrease the size of the plot to have a specific width of 250 pixels. Note that you can also use
percent.
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-

% Chart

" Plot area

Criginal size:

Width: 288  Height: 255

Mew size:

Width: 250 Height: | 221.35 | Pixels |

I¥ Lock aspect ratio

g Apply Done | Help

When you click “Apply” the plot is modified as follow.

105

Tania ®
100 +

o | Betty, =

90 +

Mgttiap =
ek ®

20 + Emma @

Carla @
Tom =

85 +

Weight

75 T

70 +
Mary @
65 + .
Carolina =

60

15 20 25 30 35 40 45 50 55 60 65
Size

A chart can also easily be transformed thanks to the “Plot transformation” option. The transformations
include symmetry, translation, rotation and rescaling.
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oo

— Symmetry

r

[ vertical axiz

— Translation
[ Horizontal: o
[ vertical: i}

— Rotation
Angle (%)
i* Right

|5

& Range: I
¥ Sheet
" Workbook

1

Rescaling
’7Factur:

[ Display the new coordinates
¥ Update the Min and the Max
[ orthonormal plot

o] 7|

QK Cancel |

Help

Finally, you can merge similar charts and choose which title to use.

,

[ Display title
¥ Title of the first chart
i~ New title:

|Title

[ Orthonormal plot

™ Workbook
™ MNew chart sheet

[ Digplay the report header

o| 4|

QK Cancel

Help

All these customization options render the task of creating informative visuals easier. In the next chapter
you will discover the XLSTAT tools. Among them is one tool that will be very useful for you to export

graphics or tables to image file types.
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Tools of XLSTAT

In this chapter you will be introduced to the various tools of XLSTAT. The XLSTAT tools are placed in a
dedicated menu.

They can be divided into four categories. First, you have the tools used to make automatic searches and
changes in a dataset, secondly the tools managing sheets, then a tool to export results into image files
and finally two tools to manage menu bars.

DataFlagger
automatic changes and

Min/Max Search )
searches in the dataset

Femove text values in a selection

Sheets management
B Delete hidden sheets sheet management

Unhide hidden sheets

export to image file

E=  Display the main bar
B Hide the sub-bars

manage menu bars

Tools used to make automatic searches and changes in a dataset

Let’s now have a look at the first three tools.

The “Dataflagger” tool is a great tool to easily flag numerical or textual data that correspond to
something you are looking for. For this demo, we select to flag values in the standardized residuals
coming from a linear regression. It is possible to enlighten data that are either equal to some values that
can be specified or data that are inside or outside a specified interval. We decide to use the second
option and we want to highlight the data that are outside the interval. We define the interval as ranging
from -2 to 2. Then we can determine the way the data should be marked. You can play on the style, size,
color of the font, and also modify the color of the cell. Here we set the color to red and the style to bold.

The preview field helps you to refine the visualization options.
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Ry 2 2 2 T

Data: Font:
| ‘inear regression 21¢s84:67623 .| style: | Bold -l
™ Flag a value or a text: See1) 0 =

¥ Flag an interval:

" Inside * Cutside

L=l 2] 21>

B

When ready we press “OK”. As you can see a value is now in bold and red in the dataset.

The “Min/Max search” option is used, as its name indicates, to pinpoint minimum and/or maximum in
datasets. For this demo, we select the data corresponding to the column R containing the residuals of a
linear regression. We only want to have the maximum values so we only activate the corresponding box.
In addition, it is possible to navigate between the extreme values thanks to the option “multiple
selection” so we keep that option selected.

= N
Min/Max Search ‘L u

Data:
I ‘Linear regression Z'1SR$4:5R.523 J

[ Find the minimurm
v Find the maximum

[w Multiple selection

QK Cancel Help

As you can see two values are highlighted. You can navigate between the two by pressing “Enter”.
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Obs5 11070 119,9 -12,853 -1,083
Obs6 1 85,0 97,0 -12,024 -1,013
— e 112,2  -11,231 -0,946

,0 1,261

g 106,7 3,829 0,323

Obs10 1 830 1079 -23,940 2,017
0 1150 103,3 11,662 0,983

-17,825 -1,502

0 14,964 0,258
//106,4 5,605 0,472
Obs15 685 721 -3,563 -0,300

The last option “remove text values in a selection” is useful to clean up a dataset of unwanted text
values.

P |
Remove text values ima selecﬁm u

Data:
| =]

¥ Clean only the cells with empty strings

ey

g ﬂ oK Cancel | Help

Manage sheets

The second type of tool contains three options that manage the sheets of a workbook. XLSTAT often
generates hidden sheets to create graphical results while running an analysis. You may want to see the
numerical results behind a plot and to do so you will need to access the related hidden sheet.

The first option “Sheets management” includes all the possible actions to be done on sheets: activate,
delete and hide a sheet as well as unhide hidden sheets. The next two options are shortcuts for either
deleting or unhiding hidden sheets.

When you open the first option you get the list of all the sheets present in the current worksheet. We
are going to select a hidden sheet in this dataset. The hidden sheets generated by XLSTAT have a name
that starts with HID and ends with the abbreviation of the related method so that they are easy to
identify. Here, we select “HID_PCA”. Then we simply press “Unhide”. The sheet is now accessible from
the bottom tabs of the Excel workbook.
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GemoFCA  demo-istenalysisods

1
2 PCA_HID demo-1st-analysis.»ds Hidden

3 PCA dema-1st-analysis.xs
- demo Linear Reg demo-1st-analysis.xs
L] Linear regression dema-1st-analysis.xls
6 demo t-test demo-1st-analysis.xls
7
8

t and z test (1 sample) demo-1st-analysis.xls
Linear regression 2 deme-1st-analysis.xs

acvote|[COR0E ] Hee

Export results into image files

The “Export to GIF/JPG/PNG/TIF” option is very useful to transform your data and results into an image.
The advantage of using this tool is that if you have customized what you want to export the layout will
be kept.

First you need to select a plot or a table and then you can simply click that option to export it.

In this demo, we select a scree plot obtained for a Principal Component Analysis. Once it is selected we
press the option “Export to GIF/JIPG/PNG/TIF”.

Then we select the exportation format “PNG”. Next we choose a location for the file and give a name to
the future image.

-
oo DN e
Format: I PMG vI

File name: I C:\Jsers\MarionPictures\coding-table.png |

| I Resize
Width: I 100 Height: I 100

[ Display the gridlines
ol

It is also possible to resize the future image but we will not use this option in this example. Press “Save”
to generate the file.

Cancel Help

The file is now available in the selected folder.
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- ; :

¢ Favorites Pictures library e
Bl Desktop Includes: 2 locations
& Downloads
. Dropbox of
"2l Recent Places l , = -

53 Libraries - s
Documents photo Sample Pictures 7 coding-table
J’ Music
|| Pictures -

=l g items selected Size: 196 KB

| LL Date created: 16/05/2011 15:35 - 23/05/2011 16:43

Tools to manage menu bars
The last type of tool is used to manage the menu bars in the “Add-ins” tab. So let’s first move into the
“Add-ins” tab.

The tool “display the main bar” is to be used if the main bar is not available.

If you use the icons of this tab to launch functions it can get a bit crowded with a lot of icons in the menu
bar. It is then very easy to close all the sub-bars by using the tool “hide the sub-bars”.
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Advanced tools to save time in XLSTAT

Enable the advanced buttons

XLSTAT comes with advanced options that will help you save on the time you spend analyzing data.
However these options should be enabled so that you can use them. In this chapter, we will see how you
can easily activate the advanced buttons.

All XLSTAT options are managed from the menu “Options” available in the tool bar.

KLSTAT

- © sbout xisTAT
Tools XLSTAT

In the first tab, “General”, there are two options for the “dialog box entries” that are enabled by default
and already help you saving time: “memorize during one session” and “memorize from one session to
the next”.

- i B
o I =

General I Mssingdata | Outputs | Charts | Advanced |

=

Language: I English

Dialog box entries:
¥ Memorize during one session

¥ Induding data selections

¥ Memorize from one session to the next
¥ Induding data selections

¥ Ask for selections confirmation

[¥ mMotify me befaore the license or the access to upgrades expires
[¥ Show only the active functions in menus and toolbars

[¥ Display the information messages

o

These two options will remember the settings of the dialog boxes including the data selections. This way
if you perform the same type of analysis during the same session or from a session to the other, the

dialog boxes will already be preset.

To enable the advanced buttons we need to go in the “Advanced” tab.
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Select the option: “Show the advanced buttons in the dialog boxes” and save this change.

i N
o

General | Missingdata | Outputs |  Charts Advanced I

Random numbers;

[¥ Show the advanced buttonz in the dialog boxes

Path for the user's files:
I C:\Users\Marion\AppData\Foaming WDDINSOFT\XLSTATY

o

Exit the “Options” dialog box by pressing “Close”.

Now when you open a dialog box you should see three new buttons appearing at the bottom left of the
box.

The red button is used to save the settings of an analysis dialog box, while the blue button will enable
you to load saved settings for a dialog box.

The grey button generates Visual Basic for Application code which can be used to launch an analysis from
the VBA editor.

In the next chapters, you will learn how to use the advanced buttons.
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Reuse the settings of a dialog box

In this chapter, you will learn how to reduce the time spent working on your data by saving and reusing

the settings of a dialog box. This is especially useful when you are doing repetitive analysis or if you want

someone to repeat the same analysis as you.

Most of the dialog boxes in XLSTAT have a red M and a blue B button at the bottom of the dialog box.
The red button is used to save the settings of an analysis and the blue one to load those settings.

t Q il g g ! é ! QK Cancel | Help i

To demonstrate these features to you we need to set up an analysis. We will use Principal Component
Analysis; however we will not enter into too many details about the settings of this method.

We first select the data and set the observation labels.

In the “Options” tab we select to only compute results for the first two components.

-
Principal Compenent Analysis [_ g

General Options ISU|:|1:b|vamvar113r1j-I data I Missing data I Outputs I Charts I

Filter factors: [ Rotation

™ Minimum %: 30 umber of factors I—_

¥ Maximum number: I_Z::II Method I Varimax ;I
™ Kaiser normalization

I El ﬁl il :l OK Cancel Help

In the “Outputs” we reduce the number of outputs to the most important results.
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eneral | Options | Supplementary data | Missing data Outputs ICharts |

[~ Descriptive statistics [v Eigenvalues

[ Correlations [V Factor loadings
[ Test significance Iw variables /Factors correlations
[T Bartlett's sphericity test [¥ Factor scores

Significance level (%) I 5 I Contributions

[~ sguared cosines

g ﬁl il :l oK Cancel | Help

Finally in the “Charts” tab, we activate the option “Colored labels”.

General I Options I Supplementary data I Missing data I Qutputs  Charts I
¥ Correlation charts Type of biplot: I Correlation biplot ;I

[¥ vectors Coeffident: I Automatic *I

¥ Observations charts

v

[V Labels I_ g

¥ Biplots [V Filter: I M first rows ;I
V¥ vectors Mumber of observations: I 50
[V Labels Group variable: I ;I

gl ﬁl il :l oK Cancel | Help

We can now save these parameters, by clicking on the red button H. We give the set of parameters a
name such as “PCAdemo”.

File name: | [N EyTRwti

Save as type: [Teﬂ Files

Authors: Marion Title: Add a title Manager: Specify the manager
Tags: Add atag Subject: Specify the subject Company: Specify the company name

Tools I Save I ’

\* Browse Folders
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We can then click on the button with a turning arrow to reset the dialog box to the default parameters.

1
oK Cancel Help ”

We can now simply load the saved settings by clicking on the blue button M. Everything is back to the
former settings.

In practice you will do that on datasets that are similar to the dataset which you used to create the
settings and to perform the exact same analysis. You should also use the same name of sheet for the
new dataset so that you can launch the analysis directly. If not you will simply have to select the data
manually, the rest being set automatically.

We have now seen how to create and reuse a set of settings for an analysis. If you want to learn more
about how to use the Visual Basic Editor menu to launch an analysis we invite you to read the next
chapter.
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Launch an analysis using the Visual Basic editor

In the previous chapter we have seen how the settings of an analysis could be saved and reused to gain

time. In this chapter you will see how to work on your data from the Visual Basic Editor.

First we need to create the VBA code that we will use later to launch the analysis. On most of the XLSTAT

dialog boxes you will find a grey button located at the bottom left of the dialog box. It is used to
generate VBA code.

Ok

Cancel

Help

ol /v {<

First we need to set up an analysis. For this demonstration we take the example of a Principal

Component Analysis that we will apply on two similar datasets.

Dataset 1
H M P
X1 X5 X7 X9 X11
s01 5,3 5 5,3 5 54 3,8 4,5 5,2 5 4,4 4,3
502 4 0,8 2,1 8,8 3,9 3,4 3,6 3 6,4 6 3,8
s03 3 2,5 6,2 2,8 6 3,5 5 5,5 2,5 2,6 3,2
504 3,5 4.3 3,8 2,2 7.7 a7 4,7 6,8 0,9 2,4 3
s05 4,5 6,8 5,2 1,9 6,2 3 2,8 5,8 2,5 3,2 2,9
506 5,6 2,1 24 7.3 3,2 4,9 6,2 4,1 3,9 5,3 5,2
s07 4,3 3,6 2,5 2,8 6,6 2,5 2,9 6,4 3 4,4 a1
508 7,6 3,6 6,5 3,3 2,5 3,4 2,8 4,8 9 3,9 5,5
s09 a4 4,7 2,7 2,8 3,9 4,3 a1 5 a7 5,4 a2
510 6,2 6,2 4 1,7 4 4 2,9 5,5 5,3 44 4,7
Dataset 2
H M P
X1 X5 X7 X9 X11
s01 5,3 5 5,3 5 54 3,8 4,5 5,2 5 4,4 4,3
502 4 0,8 2,1 8,8 3,9 3,4 3,6 3 6,4 6 3,8
s03 3 2,5 6,2 2,8 6 3,5 5 5,5 2,5 2,6 3,2
504 3,5 4.3 3,8 2,2 7.7 a7 4,7 6,8 0,9 2,4 3
s05 4,5 6,8 5,2 1,9 6,2 3 2,8 5,8 2,5 3,2 2,9
506 5,6 2,1 24 7.3 3,2 4,9 6,2 4,1 3,9 5,3 5,2
s07 4,3 3,6 2,5 2,8 6,6 2,5 2,9 6,4 3 4,4 a1
508 7,6 3,6 6,5 3,3 2,5 3,4 2,8 4,8 9 3,9 5,5
s09 a4 4,7 2,7 2,8 3,9 4,3 a1 5 a7 5,4 a2
510 6,2 6,2 4 1,7 4 4 2,9 5,5 5,3 44 4,7
s11 4,4 74 2,0 4,9 3,8 6,4 8,6 7.5 5,9 4,3 4,0
512 2,9 8,0 2,1 8,5 7,9 2,8 5,9 4,5 7,1 3,0 2,4
s13 4,0 7.5 7.1 6,4 5,3 7.7 7,0 8,0 7.2 2,3 8,1
s14 4,9 4,1 3,4 7.2 4,5 4.2 6,6 5,1 7.3 7.3 4,3
s15 8,8 3,0 4,5 8,0 8,7 6,8 3,5 4,5 3,0 4,4 2,9
s16 8,9 5,0 8,1 5,9 6,0 5,2 2,9 3,8 3,9 5,9 6,4
s17 7.6 6,6 8,2 3,8 3,0 7.7 5,7 7.7 6,0 7.2 5,7
s18 8,5 7.3 6,5 7.6 2,8 4,3 3,8 8,7 7,9 3,8 3,4
s19 6,7 4,0 3,8 2,4 8,8 4,0 5,4 8,7 2,9 4,6 6,9
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We set the data selection in the “General” tab.

! .

General |Dpﬁuns | supplementary data | Missing data | Outputs | Charts |

Observations/variables table: " Range: I ;I
I Sheet1!8l:55 ;I e Sheet
Data format: " Workbook
¥ Observations/variables table [ Variable labels
r . .
o Correlation matrix [w Cbservation labels:
Covariance matrix
| sheetilgH:sH| =
PCA type: I Pearson (n) ;I [T Weights:
=l |
ﬁ' Ok Cancel Hel
g _I il J | p

In the “Options” tab we select to only compute results for the first two components.

General Options ISuppIemenEry data I Missing data I Outputs I Charts I

Filter factors: I Rotaton
I Minimum %: I &0 Mumber of factors: I 7
v Maximum number: I 2 ::II Method; I Varimax ;I

|- Kaiser normalization

gl ﬁl il :l oK Cancel Help

In the “Outputs” we reduce the number of outputs to the most important results.
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eneral | Options | Supplementary data | Missing data Outputs ICharts |

[~ Descriptive statistics [v Eigenvalues

[ Correlations [V Factor loadings
[ Test significance Iw variables /Factors correlations
" Bartlett's sphericity test ¥ Factor scores

[~ sguared cosines

g ﬁl il : QK Cancel | Help

Finally in the “Charts” tab, we activate the option “Colored labels”.

General I Options I Supplementary data I Missing data I Outputs  Charts I

¥ Correlation charts Type of biplot: I Correlation biplot ;I

[¥ vectors Coeffident: I Automatic *I

¥ Observations charts

W

[ Labels I_

¥ Biplots [v Filter: I M first rows ;I
V¥ vectors Mumber of observations: I 50
[V Labels Group variable: I ;I

gl ﬁl il =l Ok Cancel | Help

Now that everything is set we should generate the VBA code to reproduce this analysis. We click on the
grey button l

The code appears in a notepad document.
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e ony IR e
File Edit Format View Help
sub runmeonce()

call Activeworkbook.VvBProject.References.AddrromrFile("C:\Program Files (x86)‘addinsoft
NWKLSTAT20114XLSTAT-MCA. d11")

End sub

Sub Mysub()

call Loadrunpca(Range("sheetl!$1:3%5"), ObsLabels:=Range("sheetl!3H:$H"), PCAType:=2,
NoscreenUpdating:=True, SettingsFile:="C:\Users'Marion‘AppData‘Roaming " ADDINSOFT\XLSTAT  demoPCA. Txt")

End Sub|

You can now launch the analysis on “dataset 1”.

Next you open a new workbook where there is a similar dataset “dataset 2”. We will now run a PCA on
this dataset from the Visual Basic editor.

To access the Visual Basic editor you need to press “Alt” and “F11” simultaneously.

Bt v e o i o e (W

% File Edit View Insert Format Debug Run  Tools Add-Ins Window Help Type a question for help
EME-H £ aEms 90 » 0 8k B%EFW - @
3
%% VBAProject (dataset-1.xlsx)
(73 Microsoft Excel Objects
B3 Modules
52 GoToResults
E-&% VBAProject (dataset-2.xdsx)
B3 Microsoft Excel Objects
B Sheetl (Sheet1)
Sheet2 (Sheet2)
Sheet3 (Sheet3)
@ ThisWorkbook
1-8% VBAProject (XLSTAT-RIB.dII)
1B XLSTAT2011 (XLSTAT.xla)

Now, we simply need to select the appropriate sheet, in our case “Sheetl”. Then, we right click and
select the option “Insert — Module”.
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Microsoft Visual Basic for Applications - dataset-2.xsx - [Project - VBAProject] E=REE%

% File Edit View Inset Format Debug Run  Teols Add-Ins  Window Help Type a question for help . 8 X
EE-Ed 4 238 90¢ » i a ¥FY - @ B
4 !

=83 VBAProject (dataset-1.xlsx)
B[] Microsoft Excel Objects
-5 Modules

=&} VBAProject (dataset-2.xlsx)
-5 Microsoft Excel Objects

View Code
View Object
VBAProject Properties..,

8% NLSTAT2011

Insert » UserForm

& U
Import File... a&@ Module{}
]

Export File... Class Module

Remove Sheetl...

ﬂ Print...
Dockable

T Hide

We copy the VBA code that we generated earlier in the module.

5 Microsoft Visual Basic for Applications - dataset-2.lsx - [Modulel (Code] [E=EER

% Eile Edit View Inset Format Debug Run  Tools Add-Ins  Window Help Type a question for help - - B xI

EME-H 2328 90¢ » 0 @k HEFW 5 @ nicoll

IIGeneraI} vl IRunMe{)noe j

Sub RunMeCnece ()

Call ActiveWorkbook.VBProject.References.AddFromFile ("C:\Program Files (x86)\Addinsoft\XL=2

End Sub

Sub MySub ()

Call LoadRunPCA (Range ("Sheetl!'£I:%£5"), ObsLabels:=Range ("Sheetl!$H:5H"), PCAType:=2, NoScr

End Sub

TR o

As you can see there are two “subs”.

We need to run them in order of appearance. To run a sub you place the cursor in front of the sub and
click “Run — Run Sub/Userform”.
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a Microsoft Visual Basic for Applications - dataset-2.xlsx - [Modulel (Code)] 5

% Eile Edit View Insert Format Debug | Run @ Tools Add-Ins  Window Help Type a question for help

M- d s ns 9 s on b Run Sub/UserForm  F5 |y 9 g1 !
Ilwemlj I Bredk Ctrl+Break -
Reset

|[fub RunMeOnce ()
M Design Mode

Call ActiveWorkbook.VBProject.References.AddFromFile ("C:\Program Files (x86)\Addinsoft\XLZ

Cursor position
End Sub

Sub MySub ()

Call LoadRunPCLh (Range ("Sheetl!£I:55"), ObsLabels:=Range ("Sheetl!2H:%H"), PCAType:=2, HNoScr

.

Once this is done with the first one you can do the same on the second one.

#4 Microsoft Visual Basic for Applications - dataset Zxisx - [Modulel (Code)] Lgléu_j

% File Edit View Insert Format Debug BRun  Tools Add-Ins  Window Help Type a question for help L x|
EE-d 4 s 9 0 @k MEY 2 @ Ll coll

(General) | MySub j
=

Run Sub/UserForm (F5)

Sub RunMeCnce ()
Call ActiwveWorkbook.VBProject.References.hAddFromFile ("C:\Program Files (x86)‘\Addinsoft\XLES
End Sub

MySub ()
Cursar position

Call LoadRunPCL (Range ("Sheetl!£I:£5"), Okslabels:=Range ("Sheetl!£H:%H"), PCAType:=2, MNoScr

End Sub

TR B

The results of the analysis are now in the workbook.

We can go through them and see that the new dataset has been analyzed in the same way as the first
one.

Finally, note that you should also use the same name of sheet for the new dataset so that you can launch
the analysis directly as this is specified in the code. If not you will simply have to determine the data
manually in the code, the rest being set automatically.
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s — )

File Edit Format View Help

sub runMeonce() -

call Activeworkbook.vBProject.References. AddrromFile("C:\Program Files (x86)‘\Addinsoft
CHLSTAT20114XLSTAT-MCA. d11™)

End sub

sub Mysub()

call LoadrunPCA(Range(§l'Sheet1 I1:35"), ObsLabels:=Rangel"Sheet1!BH:3H"), PCAType:=2,
NoScreenUpdating:=True, Settind 2.= C:hUsers'Marion\AppData'\ K0z 0\ ADDINSOFT'\XLSTAT \ demoPCA. txt")

end sub

We have now seen how to generate VBA code from XLSTAT analysis dialog boxes, how to launch the
visual basic application and how to use the XLSTAT VBA code in the VBA editor.

If you want to learn more about how you can customize an analysis using Visual Basic, read the next
chapter.
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Customize an analysis using Visual Basic

In the previous chapter we have seen how to launch an analysis with the Visual Basic Editor. In this
chapter you will see how to automatically combine some analyses using the Visual Basic Editor.

First we need to create the VBA code that we will use later to launch the analysis. On most of the XLSTAT
dialog boxes you will find a grey button located at the bottom left of the dialog box. It is used to
generate VBA code. This code will then be adapted to our special case.

For this demonstration we want to combine a k-means clustering in order to obtain classes and then we
would like to apply a discriminant analysis in order to understand the meaning of the classes.

We start by setting up the k-means. Once the dialog box is opened, we set the data selection in the
“General” tab as well as the observation labels. We also decide to group the samples into three classes.

oo D =
General | Options | Missing data | Outputs | Charts |
Observations fvariables table: " Range: I ;I
| sheet1lsBsi:sHss2 =] & cheet
[ Column weights: " workbook
: I ;I ¥ Column labels
[ Row weights: ¥ Row labels:
| | | sheetusasngagsz =
Clustering criterion:
I Determinant{v/) LI Mumber of dasses: |—3|

g ﬂ il :l oK Cancel | Help

We don’t specify any other option, the default options will be taken into account. Now that everything is
set we should generate the VBA code to reproduce this analysis. We click on the grey button.

The code appears in a notepad document.

Fichier Edition Format Affichage 7
sub RunMeonce() -

'This procedure needs to be run only once.
call activeworkbook.vBpProject.references. AddFromFile("C: Program Files‘aAddinsoft \XLSTAT2011 "\ XLSTAT-CLU. d11"

sSub
Mysub ()

'This procedure Tloads and runs the dialog box.

Call rLoadrRunkMN(Range("sheetl!$B$1:%H$52"), NbrClasses:=3, Criterion:=2,
ObsRange :=Range("sheet1!$A$1:5A4%52"), InitialpartitionType:=2, NbRepetitions:=10,
NoscreenUpdating:=True, SettingsFile:="C:‘\Users‘AppData‘Roaming“ADDINSOFT \XLSTAT \ demokmeans|. txt")
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We launch the analysis.

We are now going to apply the same procedure to generate the code for the discriminant analysis based
on the results of the k-means and the original data.

We open the “Discriminant Analysis” dialog box that is found under the menu “Analyzing data”. We now
select the results of the classification in the “Dependent variables” field. For the “Explanatory variables”
we select the original dataset. We also specify the “Observation labels”.

e !
General |Dpﬁuns | validation | Prediction | Missing data | Outputs | Charts |
Y [ Dependent variables: " Range: I ;I
Qualitative: {* Sheet
I k-means'| $C$132: 505183 J " wWarkbook
¥ [ Explanatory variables: [ variable labels
¥ Quantitative: ¥ Observation labels:
| sheetisBs1:eHsS2 =] | Sheetusasisagsz =
[T qualitative: [~ Observation weights:

of 7] 9=} ot |

We can now generate the VBA code to reproduce this second analysis and click on the grey button.

The code appears in another notepad document.

Fichier Edition Format Affichage 7
sub RunMeonce() -

'This procedure needs to be run only once.
call activeworkbook.VvBProject.References.AddrFromFile("C: Program Files'Addinsoft \XLSTAT2011 \XLSTAT-LOG. d11")

sub Mysub()
| 'This procedure loads and runs the dialog box.

call LoadrunDisc(Range(” k-means"!$C$1327:5C$183"), Range( Sheetl!$B$1:$H$52"), ObsLabels:=Range("Sheetl!$a31:$4$52"),
Tolerance:=0.0001, NoScreenuUpdating:=True, SettingsFile:="C:“Users‘AppData‘Roaming " ADDINSOFT"XLSTAT demoDA. txt")

eEnd Sub

’z“

To access the Visual Basic editor you need to press “Alt” and “F11” simultaneously.

Now, we simply need to select the appropriate sheet, in our case “Sheetl”. Then, we right click and
select the option “Insert — Module”.

We copy the two VBA codes one after the other in the module.
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As you can see there are two “subs” called “RunMeOnce” we will merge them into one. Then we are
going to merge the two subs corresponding to the two analyses into one as well.

< Book3 - Modulel (Code) =] -E@ |
| (General) ﬂ | MyXLSTATProgram ﬂ
Sub RunMeCnce () =l
'This procedure needs to be run only once.

Call ActiveWorkbook.VBProject.References.AddFromFile ("C:“\Program Files\Addinsoft\XL3TAT2011\XLSTAT-CLU.d11"}
Call ActiveWorkbook.VBProject.References.hddFromFile ("C:%Program Files\Addinsoft\XLSTATZ2011N\XLSTAT-LOG.d11")

End Sub

Sub MyXLSTATProgram()
'Thi=s procedure loads and runs the dialog box.
Call LoadRunEMN (Range ("Sheetl!$B$1:$H$52"), NbrClasses:=3, Criterion:=2, _
ObsRange:=Range ("Sheetl!SAS1:SAE52"), InitialPartitionType:=2, NbRepetitions:=10, _
NoScreenUpdating:=True, SettingsFile:="C:\Users\AppData\Roaming\ADDINSOFT\XLSTAT\demoFKmeans.txt")
'Thi=s procedure loads and runs the dialog box.
Call LoadRunDisc (Range ("'k-means'!$C$132:$C$183"), Range ("Sheetl!$B§1:$H$52"), ObsLabels:=Range ("Sheetl!$AS1:$A$52"), _
Tolerance:=0.0001, NoScreenUpdating:=True, SettingsFile:="C:\Users\AppData‘\Roaming\ADDINSOFT\XLSTAT\demoDh."

End Sub

4 B

If you launch these subs, the two methods will be applied and the results for both the methods will be
displayed.

However, to run the analysis on a different dataset will be tedious and you will have to generate new
codes.

We will modify the VBA code in order to better fit the desired analyses.

We are going to declare and define two new string variables: “DataRange” for the dataset location and
“ObsRange” for the observation labels.

To declare string variables in VBA code we use the notation “Dim” and add a $ at the end of the name of
the variable. When this is done for both variables, we can give the variables their values.

In our case we can just copy and paste the previous positions, but, later on, when you want to run this
on another dataset you need to change this part of the code.

Now we replace in the code all the references to the dataset location and the observation labels by the
two variables we just created.
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Sub MyXLSTATProgram|)
Dim DataRangef, ObsRanges

'to be modified by the user

DataRange = "Sheetl!SBS1:SHEEZ"™
ObsRange = "Sheetl!SAfS1:5R852"
'This procedure loads and runs the k-means dialog box.

Call LoadRunkKMN (Range (DataRange), ClusterColumns = False, NbrClasses:=3, Criterion:=2, _
CbsRange:=Range (CbsRange), InitialPartitionType:=Z, NbRepetitions:=10,
NoScreenUpdating :=True)

There is still one part of the code that we cannot run automatically as we don’t have a generic position
for the classes obtained after the k-means. To be able to use our code we need to locate these results.
We will use a function called “find”.

In XLSTAT the results of a k-means analysis are always placed in a sheet called “k-means” and the results
we want are located after the name of the results “Results by object” in the second column. Also we can
deduct the size of the results using the size of the original dataset. We are going to use this information
to obtain the location of the samples’ classes.

Here is the code we create. We first find the first cell as being two cells bellow the title of the results.
Then we compute the size of the results using the size of the labels. Finally we find the last cell as being
(1 + size of the results) below the name of the results.

‘search for the position of the classes in the outputs of the k-means analysis
‘define the initial cell within the results

Dim ClusterRangelnitS

ClusterRangelnit = Sheets(“k-means”).Columns(2).Cells.Find(what:=“Results by
objects”).Offset(2, 1).Address
‘compute the size of the range

Dim temp&

Temp = Application.CountA(Range(ObsRange))
‘define the last cell within the results

ClusterRangeEnd = Sheets(“k-means).Columns(2).Cells.Find(what:=“Results by objects”).Offset(1
+temp, 1).Address

We insert this code in the module between the two functions.

We can then modify the code to launch the discriminant analysis.

'This procedure loads and runs the dialog box for discrimimmant analysis.

Call LoadRunDisc(Sheets ("k-means") .Range (ClusterRangelnit, ClusterRangeEnd), Range (DataRangs), _

CbhsLabels:=Range (CbsBRange), Tolerance:=0,0001, NoScreenUpdating:=True)

End sub
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You can now run the sub by placing the cursor in front of the sub and click “Run — Run Sub/Userform” as
we have seen in a previous chapter.

The results of the analysis will be placed in the workbook.

We have now seen how to modify codes from XLSTAT to generate routine analysis combining two
analyses. More advanced uses of the XLSTAT VBA codes are possible like designing your own dialog box
and select the results you want to display.

Here is the entire program:

|:Genera\] ﬂ |My)(LSTATProgram j
Sub RunMeCnce ()

'This procedure needs to be run only once.
Call ActiwveWorkbook.VBProject.References.AddFromFile ("C:\Program Files\Addinsoft\XLSTATZ011\XLSTAT-CLU.d11l")
Call ActiveWorkbook.VBProject.References.AddFromFile ("C:\Program Files\Addinsoft\XLSTATZ011\XLSTAT-LOG.d11")

End Sub

Sub MyXLSTATProgrami)
Dim DataRangef, CbsRange$

'to be modified by the user
DataRange = "Sheetl!S$B§1:5HS52"
ObsRange = "Sheetl!$A$1:$A$52"

'This procedure loads and runs the dialog box.
Call LoadRun¥MN (Range (DataRange), ClusterColumns = False, NbrClasses:=3, Criterion:=2, _
ObzRange:=Range (ObsRange), InitialPartitionType:=2, NbRepetitions:=10, _
NoScreenUpdating:=True

'search for the position of the classes in the output of k-means

"‘define the initial cell within the results
Dim ClusterRangeInits, ClusterRangeEnds
ClusterRangeInit = Sheets ("k-means") .Columns (2).Cells.Find (what:="Results by object:").0ffset (2, 1).Address

'compute the size of the range
Dim temp&
temp = Application.Countd (Range (CbsRange))

"*define the last cell within the results
ClusterRangeEnd = Sheets ("k-means") .Columns (2) .Cells.Find (what :="Results by object:") .0ffset (1 + temp, 1).Address

'This procedure loads and runs the dialog box for discrimimnant analysis.
Call LoadRunDisc (Sheecs ("k-means").Range (ClusterRangeInit, ClusterRangeEnd), Range (DataRange), _
ObsLabels:=Range (CbsRange), Tolerance:=0.0001, NoScreenUpdating:=True)

End sub
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