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Preface

This bak is designed to introduegers of STATGRAPHICSe@Gturion XV to the basic operation

of the program and its use in analyzing data. It provides a comprehensive overview of the system,
including installation, data management, creating statistical analyses, and printing and publishing
results. Since theddois intended to get users up to speed quickly, it concentrates on the most
important features of the program, rather than trying to covedetedryhe Help menu within
STATGRAPHICS Centurion XVgives access to an extensive amount of additionakitidn,

including a separate PDF file for each of the approxi@istgtistical procedures.

The first nine chapteo$ this bookcover basic use of the program. Whilegald probablfigure
out much of this material on your own while usingtiygggmthorough reading of those chapters
will help you get up to speed quickly and e

The laseghtchapters include tutorials intended to:
1. Introduce you to some of the more commonly stsdidtickanalyses.

2. lllustrate howthe unique féares of STATGRAPHICS Centurigiv|| facilitate the data
analysis process

It is recommended that you exploegttitorialssincethey will give you a good idea of how
STATGRAPHICS CenturiokVI1| isbestused whemnalyzing actual data.

NOTE: a copy of this manual in PDF format is included with the program and may be accessed fron
theHelpmenu. In the PDF document, all of the graphs are inTdudodatdiles and StatFolios
referenceth the manual are ajs@videdwith the program.

Stapoint Technologiednc.
Septembeld4
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Chapter

Getting Started

Installing STATGRAPHICS Centurioh Xaunching the program,
and creating a simple data file.

1.1 Installation

STATGRAPHICS CenturiodV11 is distributed in two ways: over the Internet in a single file
that is downloaded to your computer, and as a set of fil&ih. & o run the program, it
must first be installed on your hard disk. As with mostoWsmprograms, installation is
extremely simple:

Step 11f you received the program oB¥D, insert thédVD into yourDVD drive. After a
few moments, the setup program should begin automatically. If it does not, open Windows
Explorer and execute thiefgcinstall.exein the root directory on tHaVD.

If you downloaded the program over the Internet, locate the file that you downloaded and
doubleclick on it to begin the installation process.

Step 2:A number of dialog boxes wilen be displayel.you are running the program from a
DVD, the first dialog box asks you to specify the language or languages to be installed:
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E STATGRAPHICS Centurion XVII Installation

B Statgraphics = e |

centurion
Main Language
+ English Select the primary language to be used by STATGRAPHICS
 Francais Centurion. This is also the language used by the
! Deutnch installation program.
(" Italiano
(" Espaniol
Edition
& 32-hit Operates on both 32-bit and 64-bit computers.
" g4-hit Operates on 64-bit computers only,

Additional Languages

B Select additional languages to be installed. You can switch

[ French from the main language to another language by selecting

™ German Edit - Preferences from the STATGRAPHICS menu and changing
[~ Italian the settings on the Language tab. A separate setup program
I~ Spanish will be run for each language.

Figure-1. Languaged EditioBelection Dialog Box

Select a main languate desireédition and if applicablegne or more additional languages.

The main language will be used during installation and also as the default language when the
program is first run. If you install additional languages, you can switch between languages while
in the program bgelectindg:ditd Preferenfresn the main menu.

If you downloaded the program from the Internet, you will need to run a separate setup
program for each language that you downloaded.

NOTE: The 32bit edition of Statgraphics Centurion will operate wjttversion of

Windows, both 3Bit and 64bit versions. The @it editionof Statgraphics Centurion

will only operate on compugersing a 64it version of Windowd. you purchased a

license, check your serial number. If the first character of theusaer i S0, Yy ou
mustinstallthe32i t edi tion. | f the first charact:
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NOTE: During the evaluation period users may access any of the languages available in
STATGRAPHICS Centurion XW¥ Upon purchase you e asked to designate

your main and additional language (if any). Please note that only those languages
specified will be available for use in STATGRAPHICS Centuribn XV

Step 3:STATGRAPHICSenturionXV1I useghe standard Windows tallerto install the
program on your computéihe installecontrols the installation through a series of dialog
boxesThefirst dialog box welcomes you to STATGRAPHICS CentdNa:

i Statgraphics Centurion XVILI = =

Welcome to the Statgraphics Centurion XVI11.1
Setup Wizard

The installer will quide you through the steps required ta install Statgraphics Centurion 2.1 o your
computer.

Wi RMING: Thiz computer program iz protected by coppright law and intermational treaties,
Urautharized duplication ar distribution of thiz progran, or ang portion of it may result in severe civil
aor criminal penalties, and will be prozecuted ta the maximum extent pozsible under the law.

Cancel < Back

Figure-2. Welconidalog Box
Justpress thé&lextbutton

NOTE: In order to install and activate STATGRAPHICS Centuridih yod must
have administrator rights to your computethe event that you need to have a system
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administrator present during the installation process, we dgghtynendnstalling
and activatingthe software while they are present.

Step4: The second dialog box displays the license agreement for the software:

s Statgraphics Centurion XVIL.I - O

License Agreement LA

Fleaze take a moment to read the license agreement now. [F pou accept the termg below, click 'l
Agree’, then "Mext”. Othenwize click "Cancel”.

IMPORTANT: READ BEFORE INSTALLING OR ACTIVATING SOFTWARE ~

WARRANTY AND LICENSE AGREEMENT FOR
STATGRAPHICS® CENTURION XViI

READ THE FOLLOWING TERMS AND CONDITIONS CAREFULLY BEFORE
INSTALLING QR ACTIVATING THE SOFTWARE. INSTALLATION,
ACTIVATION, OR USE OF THE SOFTWARE INDICATES THAT YOU HAVE
ACCEPTED THESE TERMS AND COMNDITIONS. A

()1 Do Mat Agree (@) | Agree
Cahizel < Back

Figure-3. License Agreement Dialog Box

Read the license agreenoanefully. If you accept the terms, click on the indicated radio button
and presslextto continue. If you do not agree, pi@ascelf you do not agree with the terms,

you may not use the program.
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Step5: The next dialog bog used to enter your naared organization:

1 X
Customer Information |D'J

=S

Enter your name and caompany or organization in the box below. The installer will uze thiz infarmation
for subgequent installations.

Marme:

IYDur name

Organization:

IYDur company

| Cancel | | ¢ Back | | Mext »

Figure-4. Customer Information Dialog Box
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Step6: The next dialog box indicates the directory in which the program will be installed:

5 Statgraphics Centurion XVILI - O

Select Installation Folder

|
The installer will install Statgraphics Centunion X111 ta the follawing folder.

Toingtall in this folder, click "Mext”. To install to a different folder, enter it below or click, "Browse".

Folder:
C:\Program Files [«86]45tatgraphicehStatgraphics Centurion =yl11% Browsze.

Disk Cost...

Install Statgraphics Centurion ¥V for yourself, or for anyone who uses this computer:

(®) Everyone

() Just me

Cancel < Back

Figure-b. Destination Folder Dialog Box

By default, STATGRAPHICS Centurkvill is installed in a subdirectofyProgram Fifesned
STATGRAPHICS Centurion XMf you are installing the program on a network server, install it in
any location where all potential users have read access. Write access by users iQavistjuired.
theReadme.fi¢ from the SATGRAPHICS Centurion XNV CD or downloaded file for details on
network installation.

The dialog box also allows you to let everyone who uses your computer have access to the progran
or you can limit access to just yourself.
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Step7: Follow the remaining instructions to complete the installation. When the installation is
complete, a final dialog box will be displayed:

& Statgraphics Centurion XVILI - O

Installation Complete (-

Statgraphice Centurion =VILI has been succeszsiully installed.

Click. "Cloze’ to exit.

Cancel < Back

Figure-6. Final Insllation Dialog Box

Click onFinistio complete the installation.

1.2 Running the Program

As part of the installationqaess, a shortcut to STATGRAPHICS Centofidh will be added to
the Windowstarimenu and also to your desktop. To launch the program

Step 1Click on the shortcut that was added to your desktop, or press the VEiradbwiton
in the bottom left corner of your screen and click oStétgraphicen. You may also select
Programs FideStatgraphtSTATGRAPHICSCenturiokV Il using Windows Explorer and
click on thesgwiapplication icon to execute the program.

Step 2:When STATGRAPHICS CenturidiVl1l loads, it will open up a new window. The first
time you launch the program, Welconagalog box will be displayed:
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Welcome

YWelcome to STATGRAPHICS Centurion.
Wersion 17.1.01 (64-hit)

Flease select from ane of the following aptions:

lIse the program in trial mode.

Activate Enter a serial number for a copy you have purchased.

Cancel Exit STATGRAPHICS.

Figure-I. Welcome Dialog Box

You have two choices:
1. To begin a 3day trial before purchag the program, push tBgaluatbutton.

2. If you have already purchased the program and have received a serial number, press the
Activatbutton.

Beginning a@®day trial period

To begin a 3@ay trial periodjou must enter an activation code that is unique to your
computerWhen yowpresEvaluatior the first timethe following dialog box will be displayed:
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Evaluation Period Activation

StatPoint Technologies, Inc.

Step 1: To begin your 30-day trial period, firgt enter the following information [* required]:

“ast name: | Smith *First name: [John

*Organization: |M_',' compary

“E-Mail: |me@m_l,lcnmpany.com
Address: [123 Main St

Address: |
City: |Middletown State: [+
*Country: |United States of &merica j Postal Code: |
“Phone: |B00-555-1234 Faw |B00-555-5678
Product key: |D75M-3755-0200-5B0B Fiequest; |Begin ial period

Step 2 Usze either of the following 2 waps bo request an activation code;

to zubmit request ower the Intemet [recommended - automated responze).
2. Press Here to request an activation code via E-mail [requires manual response].

Step 3: When you receive your activation code by return e-mail, enter it below and press the
Activate button;

| Activate
Prirt Dore Help

Figure-8. Evaluation Period Activation Dialog Box

The dialog bx displays a idharacteProdudteythat is unique to your computer. To begin
your evaluation period, you must enter a matélingtion Cod® receive an Activation
Code, press either of the two buttons under Step 2:

1. The button labeletl. Press Hautomatically sends a message to StatPoint Technologie
over the Internet requesting an Activation Code. A web service will respond to that
request immediately, sending the Activation Code tanthi¢ @ddress that you supply.

2. The button labele?. Pess Heaecesses your defaulhail program, placing the
information in a newmail that you can send to StatPointhdil requests will be
processed during normal business hours.

To avoid delay, use the first method whenever possible.
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Activating dicensed copy

If you or your institution has purchasdidense to use the program, pushhitievatbutton.
This will display the dialog box shown below:

STATGRAPHICS Centurion Activation

' StatPoint Technologies, [nc.

Step 1: To activate the pragram, first enter the following information [* required]:

“Last name: |Smith *First name: |J0hn

*Organization: |M_l,l company

“E-Mail: |me@m_l,lcnmpany.com

Address: |
Address: |
City: | State: |
*Country: |United States of America j Postal Code: |
*Phone: | Fax: |
Product key: |D75M-9755-0200-5608 Fiequest; |Fequest activation code.

*Senal number: |1 234-5673-ABCO-EFGH-LKY

Step 2 Usze either of the following 2 waps bo request an activation code;

to zubmit request over the Internet [recommended - automated responze).
2. Prezs Here to request an activation code via E-mail [requires manual rezponze).

Step 3 When pou receive your activation code by return e-mail, enter it belov and press the
Activate buttan:

| Activate

METWORFK LICEMSES OMNLY: If icense file [sgc.usr) exists in another lacation, enter dirgctany:

| owse_|
Print Done Help

Figure-9. Licensed Céayivation Dialog Box

After you enter the reged information, including your serial numbergdtalog bowill
displaya 16characteProdudteythat is unique to your computer. daiivate the licensgu
must enter a matchidgtivation Cod® receive an Activah Code, press either of the two
buttons under Step 2:
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1. The button labeletl. Press Hangtomatically sends a message to StatPoint Technologie
over the Internet requesting an Activation Code. A web service will respond to that
request immediately, sergdthe Activation Code to themail address that you supply.

2. The button labele®. Press Haxeesses your defauthail program, placing the
information in a newmail that you can send to StatPointhdil requests will be
processed during normakiness hours.

To avoid delay, use the first method whenever possible.

NOTE #1: Users who are activating copies obtained under an institutional site
licenseshoulduse the first method. Activation codes will only be semh#il e
addresses issueglthe institution that purchased the site licemstéutional IT
personnel should advise users of this requirement.

NOTE #2: For singlaiserandnetwork licenses, method #1 attempts to match the
e-mail address and serial number you enter with th@aion provided when the

|l icense was purchased. | f Staandtghing nt 6 s
e-mail address (as when it contains the address of a purchasing agent), you should
use method #2.

Step 30nce your request is processed;maibwill be sent to you containing the Activation

Code. Enter the code in the fipldvidedunderStep and press tha&ctivatbutton. If the code
matches your product kgpu willseethefollowing message:

STATGRAPHICS Centurion

I:o:l Your activation code has been accepted.

........................................

Figure-10. Activation Messb§uccessful
Pres®©OKto enter the main section of the program.

1V Getting Started



NOTE #1: If you are running Microsoft Vist&indows 7or Windows 8vhen you
doubleclick on the STATGRAPHICS icon on your desktop to start the program
activationmay no be successfulf this is the case, you must rdiiek with your
mouse and seldtin as Administréitom the list of options that appear.

NOTE #2: If you later install STATGRAPHICS CenturionlXdh a different
computer you witheedto repeat the process of obtaining an activation code, as the
product keys different oreachcomputer

Step4: The main STATGRAPHICGenturionXVI1 window will then be created:

File Edit Plot Describe Compare Relate Forecast SPC DOE  SnapStats!  Statlets Tools View Window Help

DHER YRR Rz BYX R L S reEmnd wd(PLdw B

@ DataBook '.ﬁ d!kc *:* n & & E Text fort swze:ﬂ j Xticks:l vl Heawis '-axis Z-axis

’ StatAdvisor @ Lug . B2 2 drchl Q Lahell M Hnw‘l m Q Q Q Q Q Q Fiesat
EE StatGallery [ — <untitled>

| StatReporter
P Col 3
. StatFolio Cornments

StatLog

- ;W R

[t}

10
11
12
13
14
15
16
17
4 4k M AJB C

Wun. @ =] =[@Bst. (@[] =|[Dst. [@ &= ||[Est. [@ [ =] =[[9st. [@|[e]=

Click on a menu item with the right mouse button te display documentation.

Figure-11. Main STATGRAPHICS Window

The sections that follow illustrate how to create a data file containing data from thigs000 U
States Census.

12 Getting Started



1.3 Entering Data

In order to analyze data in STATGRAPHICS Centd\dm, it must be placed into the
STATGRAPHIC®ataBooklrhe DataBookonsists ofip to26 datasheets, indicated by the
lettersA throughZ, each containing a rectangular array of rows and columns:

iz <untitled> == =
Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col |+
S
2
3
4
5
6
7
8
g
10
11
12
13
14
15
16
17
18
19
M4 4 b M| & 4B JC [4]

Figure-12. The STATGRAPHICS DataBook

In a typical datasheetch row contains information about an individual sample, case or
observation, while eachuwmwin represents a variable.

For example, suppose you wished to use STATGRAPHICS Cextdiao analyze data
from the 2000 United States Census. A small section of the results of that census is shown
below:
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State Population | Median Age | % Female| Per Capta Income

Alabama 4,447,10( 35.8 51.7 $18,819
Alaska 626,932 32.4 48.3 $22,66(
Arizona 5,130,63: 34.2 50.1 $20,275
Arkansas 2,673,40( 36.0 51.2 $16,904
California 33,871,64 33.3 50.2 $22,711
Colorado 4,301,26] 34.3 49.6 $24,049

Figure-13. Datafrom the 2000 U.S. Census

When entering this data into a STATGRAPHICS Centikidhdatasheet, the information
about each state would be placed into a different row. Five columns would be created to hold
the names of the states and the census data.

To enter data such as that shown above into STATGRAPHICS Cepivtigyou have two
choices:

1. Type the data directly into the STATGRAPHICS CentXNdh DataBook.

2. Enter the data into another program such as Excel and then read or copy it into
STATGRAPHICS €nturionXVII.

I n this section, .wWehlgdn, dodblelikken thetheadeir of thesfitst a p p r
column where the column na@el_lappears. This will display a dialog box that you can use to
change important properties of that column:
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Modify Column
Mame: ITI
|State Cancel
Camment:
|state harne Help
Walue Labels...
Type
" Mumeric " Date
" Month
" Quarter
" Time (HH: M) " Date-Time [HH:MM)
" Time [HH:M:55] " Date-Time [HH:MM:55)
" Fixed Decimnal: |§ " Percentage
" Formula
|

Figure-14. Dialog Box Used to Define Columns

Each column in a STATGRAPHICS Centuixdfi | datashedtas a name, comment, and type

associated with it:

1 Namé Give each column a unique name containing from2ldiseBacter3.hese names

are used by the program to identify the variables to be analyzed when a statistical
procedure is selected. They also serve as default labels on most graphs. Names may c
any characteesdare not case sensitive. Spaces are permitted. @irzgrpvil display an

error message if you tryuse the same name for more than one column in a datasheet,
although columns in different datasheets may have identical names.

CommeadatEnter a comment identifying the data edblumn. Comments may have up to
64 characters and are optiotia@ntered, they appear in the second line of the column
header.

Typ® Specify the type of data to be entered in the column. In this case, the first column
contaimng state names must be s&tharacterhe other columns may be lefiNasneric

or set tonteger Fixed Decimfyou want to restrict the type of data that may be entered.
For detailed information on column types, see Chapter 2.

After defining edccolumn, pres9K Create five columns as shown below
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] <untitled> fo-E] =
State Population Median Age Percent Female Pe;'n(;:[p;ta
state name YyEears average
: —
2
3
4
5
6
7
8
9
10
4 4 b M| A B4C [4]

Figure-15. STATGRAPHICS Centurivil | Data Sheet with Column Names

Now enter the data as you would in any spreadsheet, using the arrow keys to move from cell to
cell.DO NOT enter commas whemtering large numbers. When done, the datasheet should
have the following appearance:

i <untitled > [roxE] 22
State Population Median Age Percent Female Pe;n(:;f;:ta
state name years average
1 Alabama 4447100 35.8 531.7 18819
2 Alaska 626932 32.4 48.3 22680
3 Arizona 3130832 34.2 50.1 20275
4 Arkansas 2673400 36 51.2 15904
L California 33871648 33.3 50.2 22711
6 Colorado 4301261 34.3 49.6 24049
7 —
g
9
10
4 4 b M|l & BT [4]

Figure-16. STATGRAPHICS Centurkvil | Data Sheet after Entering 6 Rows of Data

Finally, you need to save the data file. ClidledeSavé Save Data Hitem the main menu.
Select a file name in which to save the data:
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T ) e Statgraphics Centurion XVILI - X64 » Data v & Search Data

Organize = Mew folder

"~ Mame Date modified Type

30 Favorites
B Desktop B o3cars 1/17/2014 445 PM  SGD File
& Downloads AAPL 11/19/2013 10:27 ... SGD File
"5l Recent places absorbers 11/26/2007 %:25 AM  5GD File
& SkyDrive B aircraft 11/26/2007 9:23 AM  5GD File
arima charts 11/26/2007 9:26 AM  SGD File
- Libraries B Arrhenius 11/26/2007 9:26 AM  5GD File
@ Documents arrivals 6/17/2008 10:42 AM  5GD File
o Music - ST e s A an p——

File name: | cencusdata

Save as type: | 56 Centurion XVII/XVI Files (*.sgd)

'~ Hide Folders

Figure-17. Save Data File Selection Dialog Box

Datafilesin STATGRAPHICS CenturiokVII are saved on disk by default with an extension
of .sgdwhich stores theath in XML format When saving the file, you may change the setting
3in theSave as tfipdd to a different file formétdesired.

1.4 Reading a Saved Data File

Once the dathavebeen entered into the datasheet, it is ready for analysis. To res&m e
more interesting, |l etds retrieve the cens
which isprovidedwith STATGRAPHICS CenturiofV11 in a filenamedcensus20§§iTo

open that data file, sel&ied Oped Open Data Sotirom the top menu. You will first be

asked to specify the location of the data you wish to access:
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— Data Source ak
& STATGRAPHICS Data Fil
" Esternal Data File
" ODBC Query
" Manual SEL Query
" Clipboard

Cancel

Help

Pl

Figure-18. Open Data Source Dialog Box
The default selection is correct in this case. Next, select the name of the file containing the data

T | =« Statgraphics Centurion XVILI - X64 » Data v & Search Data js)

M @

~

= -

Size

Organize = Mew folder

Date modified

s

Mame
[

Type

e

3¢ Favorites

T 1T Fapee

B Desktop
8 Download

“Zl Recent ple
& SkyDrive

- Libraries
@ Documen
JF Music
[E=| Pictures

B Videos

n BreomsBarn
bspline
n candidates

cans

n capacitors

12/18/2013 12:35 ...
11/26/2007 9:39 AM
12/26/2004 7:01 PM
11/26/2007 9:40 AM
11/26/2007 9:40 AM

5GD File
56D File

Statgraphics exper...

56D File
5GD File

49 KB
2KB
32KE
TKB
3KBE

census2000

11/26/2007 9:41 AM

5GD File

TKB

n census2006
n checksheet

ﬂ chemical reaction

n chemical reaction2

3/3/2010 4:30 PM
11/26/2007 9:41 AM
12/21,/2004 12:47 ...
3/24/2009 2:39 PM

5GD File
5GD File

Statgraphics exper...

Statgraphics exper...

16KE
2 KB
KB
KB

File name: |censu5200[ll

v| | STATGRAPHICS Data and Exper v

| Open

Cancel

W

Figurd-19 Open Data File Dialog Box

The sample file is located in the default data directory (ciSRedlgram
FilesStatgraphi8§ ATGRAPHICS Centurion XMDatg. Opening the file loads the full 51
rows of data into the datasheet:
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icé:) C:\DocData17\census2000.sgd =0 ERE:
State Population Median Age Percent Female Peinﬂc:ita
1 Alabama J2447100 35.8 51.7 18819
2 Alaska 626932 32.4 48.3 22660
3 Arizona 5130632 34.2 50.1 20275
1 Arkansas 2673400 36 51.2 16904
5 California 33871648 33.3 50.2 22711
6 Colorado 4301261 34.3 9.6 24049
7 Connecticut | 3405565 37.4 51.6 28766
8 Delaware 783600 36 51.4 23305
9 D.C. 572059 34.6 52.9 28659
10  Florida 15982378 38.7 51.2 21557
M 4 b M| census2000 (B C - [«]

Figure-20. Datasheet Showing Contents of Cesggk#2000.

1.5 Analyzing the Data

Once the data kabeen loaded into the STATGRAPHICS Centuxighl DataBook, any of
the more tha@20statistical procedures mayabeesseany of several ways

1. By ®lecting thelesired procedure from the main menu.
2. By pressing one of the shortcut buttons on the toolbar.

3. Bynvoking the StatWi zard by pressing t
cap.

Letds begin by summar i zi ngondstihe states.rTheddsti | i t
procedure for summarizing a single column of numeric dat®isfegiable Analysis

procedure. This procedure calculates summary statistics such as the sample mean and star
deviation. It alsoreates several plots, including a histogram arah@whisker plot.
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The location of th©nevariable Analygiocedure depends on the menu you are using:
1. Classicmenu: SlectDescrildeNumeriDatad OneVariable Analysis
2. Six-Sigma menu lectAnalyzé Variable Da@&OneVariable Analysis

Like all statistical procedures,@m&Variable Analysisgins by displaying a data input dialog
box:

One Variable Analysis
State .
Population LG
Median Age |F'er Capita [ncome
Fercent Female

Fer Capita Inzarme

[Select:]

|

I~ Sort column names

QK | Cancel | Dielete | Tlansfnlm...| Help |

Figure-21. One/ariable Analysis Data Input Dialog Box

The list box at the left displays thenes of all columns in the datasheets that contain data. To
analyze the data in fRer Capita Incoolemn, click on its name and then click on the button with
the black arrow alongside Degafield. This places the name of the column containimgdmed

data into th®atafield. Leave thBeletield blank (it is used only when you want to analyze a subset
of the rowsn the datashektstead of all the rows).

WhenOKis pressed, thieables and Grapaleg boxappears. Thdialog boxshows théables and
graphs that are availabletfieOne Variable AnalgsizedureFor now, the default setwwgll be
acceptable
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TABLES GRAPHS
v &nalysis Summary ¥ Scatterplot
W Summary Statistics ¥ Bos-andwhisker Plat
[ Frequency Tabulation [ Frequency Histogram
[ Percentiles [ Quantile Plat
[ Stem-and-Leaf Display [ Nomal Probability Plot
[ Confidence Interals [ Density Trace
[~ Hypothesis Tests [ Symmetry Plat

0K
Cancel
Al
Stare

Help

i

Figure-22. Tables and Graphs Dialog Box

When OK is pressed agaimew analysis window will be created:

ES

fi=] One Variable Analysis - Per Capita Income

One Variable Analysis - Per Capita Income
Data vartable: Per Capita Income
31 values ranging from 138530 to 28766.0

The StatAdvisor

This procedure is designed to summarize a single sample of data. It will ealenlate v
procedure are confidence intervals and hypothesis tests. Use the Tabular Options
access these different procedures.

Summary Statistics for Per Capita Income ~
Count 51
Average 20034.5
Standard deviation 3018.79
Coeff. of variation 14.4202%
Minimum 13833.0
Maximum 28766.0
Bange 12813.0
Stnd. skewness 1.93463
Stnd. kurtosis 0421446

The StatAdvisor

This table shows summary statistics for Per Capita Income. It includes measur
shape. Of particular interest here are the standardized skewness and standardiz |,

e

Figure-23.0néVariable Analysis Window
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The window contains 4 oOpanesé6é, divided by
display tabular output, while the two panes on the right display graphical output. If you double
click in he bottom left pane, the table of summary statistics will be maximized:

One Variable Analysis - Per Capita Income E@
Summary Statistics for Per Capita Income

Count 31
Average 209345
Standard deviation 3018.79
Coeff. of variation 14.4202%
Minimum 13833.0
Manimum 28766.0
Range 12913.0
Stnd. skewness 193465
Stnd. kurtosis 0.421446

The StatAdvisor

This table shows summary statistics for Per Capita Income. It includes measures of central tendaney. measures of variability, and measurzs of
shape. Of particular interest here are the standardized skewness and standardized kurtosis, which can be usad to determine whether the
sample comes from a normal distribution. Values of these statistics outside the range of -2 to +2 indicate significant departures from normality,
which would tend to tnvalidate any statistical test regarding the standard deviation. In this case, the standardized shewnass value is within

the rangs expacted for data from a normal distribution. The standardized kurtosis value is within the range expected for data from a normal
distribution.

Figure-24. Maximized Summary Statistics Pane

Several interesting statistics are given in the table.n3f Sliestates plus D.C., per capita
incone ranges between $15,853 and $28,766. The average per capita income is $20,934.50.

Beneath the table is the output of the StatAdvisor, which givesiatstpygtatiorof the

results. In this case, the StatAdwsoicentrates ame twohighlightedstdistics, which

measure the skewness and kurtosis in the data. As explained by the StatAdvisor, data that com
from a normal or Gaussian distribution should yield standardized skewness and standardized
kurtosis values betwe&hand +2. In this case, bothtsstics are within that range, indicating

that a belshaped normal curve is a reasonable model for the observations, although the
skewness is very close to being statistically significant.

Doubleclicking on the summary statistics table again vaiterést original split display.
Double clicking on the bottom right pane then maximizes trenblevhisker plot:
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g One Variable Analysis - Per Capita Income E@

EE]
0O

Box-and-Whisker Plot

15 18 21 24 27
Per Capita Income

30
(X 1000)

Figure-25 Maximized BaxdwWhisker Plot Pane

Theboxandwhisker platinvented by John Tukey, providegsmumber summary of a data
sample. The central box covers the middle half of the data, extending from the lower quartile
the upper quartile. The lines extending above and below the box (the whiskers) show the
location of the smallest and largest\ztaes. The median of the data is indicated by the
vertical line within the box, while the plus sign (+) shows the location of the sample mean. Tl
fact that the upper whisker is slightly longer than the lower, while the mean is somewhat gre
than the madian, isndicativeof positive skewness in the data.
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1.6 Using the Analysis Toolbar

When an analysis window such a®tieariable Analygdirst displayed, only some of the
available tables and graphs are included. To display additional@mutpust push the
appropriate button on thenalysis Toolpahich is displayed immediately above the analysis
title:

FENE I:I:l ‘é 'iEQc +:+ "", \ & E Text font size:ﬂ J ﬂ # ticks: |Horizontal Heamiz ez Z-anis
BEE Y e 2 ®mE Qe MR BIAR QK] ]QQ
Figure-26. The Analysis Toolbar

The buttons on the analysis toolbar are very important. The acti@egttteftmost buttons
are summarized below:

|lr~

Name Function
Input dialog Displays the data input dialog box so that the selected
columr{s)may be changed.
BT Analysis options Selects options that apply to all tables and graphs in th

curent analysis.
Tablesandgraphs Displays a list of other tablesd graphthat may be

EIE
[l

created

Save results Allows calculated statistics to be saved to columns of i
datasheet.

Pane options Selects options that apply only to the currentlymzad
table or graph.

Tabular optioa Allows you to change the width of tables, the number ¢

significant digits, and other options for text output.
Graphics options Allows you to change the titles, scaling, and other feat
of the currently maximized graph.

Save to logfile Saves the visible tables and graphs in the StatLog

& |63 [m] 2]

Figure-27. Important Buttomshe Analysis Toolbar

Additional buttons to the right allow other actions when a graph is maximized, as explained in
Chapter 5.

For example, if th€ables atrapbbutton is pressed, a dialog box will be displayed listing
other graphs availabletfre Onevariable Analypicedure:
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Tables and Graphs
T&BLES GRAPHS
v Analysiz Summary v Scatterplat
[¥ Surmmary Statiztics ¥ Box-and-ahisker Plot m
[~ Frequency Tabulation ¥ Frequency Histogram Al
[ Percentiles [ Quantile Plat Stare
[ Stem-and-Leaf Display I Maormal Probability Plat Help
[ Confidence Intervals I Density Trace
[~ Hypothesis Tests I~ Syrmrmetry Plot

Figure-28 List of Availatlables a@taphs

Checking the box next kwequency Histogwaahpressin@Kadds a third pane to the right
hand side of the analysis window:

] One Variable Analysis - Per Capita Income =N ==

One Variable Analysis - Per Capita Income
Data vartable: Per Capita Income
31 values ranging from 13833.0 to 28766.0

The Statddvisor
This procedurs is designad to summarize a single sample of data. It will caleulate v . vy
procedure are confidence intervals and hypothesis tests. Use the Tabular Options F
access these different procedures.

ooty

i!{
i
.2
1
3

Summary Statistics for Per Capita Income A :

Count 31
Awerage 209343
Standard deviation 3018.79
Coeff. of variation 14 4202%
Minimum 15833.0
Maximum 28766.0
Range 12013.0
Stnd. shewness 1.93465
Stnd. kurtosis 0.4

ooty

e
f
i,
5
]

The StatAdvisor [T |_|
This table shows summary statistics for Per Capita Income. It includes measur = = I S

shape. Of particular interest here are the standardized skewness and standardiz |,

T

Figure-29. One/ariable Argsis Window with Added Frequency Histogram

If you doubleclick on the histogram to maximize it and then pre8&atieoptidngton, a
dialog box is displayed with options specific to the histogram:
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Frequency Plot Options

MHumber of Clazzes:
Cancel

Lower Limit:

15000.0 Help

Upper Lirnit:

30000.0 I~ Hald

Counts Flat Type

[~ Relative * Hiztogram

[ Curulative " Palygon

Figure-30. Frequency Biggam Pane Options Dialog Box

Using this box, the number of bars in the histogram can be changed, as well as the range that
they cover. INumber of Classest to 15 and ti@Kbutton is pressed, the histogram will
change to reflect the new selection:

He One Variable Analysis - Per Capita Income = EER=<

Histogram

[--]

frequency
£
L e e e e e e e IR

i1

18 21 24 27
Per Capita Income

-
[=.]

30
(X 1000)

Figure-31 Frequency Histogram After Changing the Number of Classes
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You may also change the fill pattern and/or color of the bars in the histogram by pressing th
Graphics optibantton. This displays a tabbed dialogtbaixallows you to change most features
of the graph. If you click on tkdl tab, the following will be displayed:

Graphics Options
Layout | Gid  Fils | Top Title | X-As | Y-Adis | Profie |
Fill Set Fill Types:
B (ol m)| =] m
c: -l
r % r E Calor
- |:| - - = Fil " Qutline
e - e I:I Colars...
i i
. E . E [ 3D Effects
collillc 2l
| Mea |
0K | Cance | ‘ Help ‘

Figure-32. Graphics Options Tabbed Dialog Box

Clicking on radio button #1 and then selecting arilelwper Colowill changelte bars in
the histogram.

NOTE: The operations of many of the buttons on the analysis toolbar can also be accessed
clicking the alternate mouse button in the pane containing a table or graph. This displays a
popup menu listing the available operations.
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1.7 Disseminating the Results

Once an analysis has been performed, the results can be disseminated in various ways. These
include:

Action Method

Print the output. Press the printer button on the mg
toolbar to print all tablesdgraphs,
or click ona single pane with the
alternate mouse button and select
Printfrom the popup menu to priat
single table or graph.

Publish the output for viewing in { SelecBtatPublisftom theFilemenu.
web browser. A dialog box will be displayed for
you to specifthe location of the
HTML output.

Copy the output to another Click on the table or graph to be
application. copied and seleCopyrom theEdit
menu. Then activate the other
application and seldeditd Paste
Save the analysis in a report. Press the tdrnate mouse button ar
selecCopynalysis to StatReportet
The StatReporter, described in
Chapter 7, can be saved as an R
file for import into programs such
Microsoft Word.

Save a graph in an image file. Maximize the graph to be saved.
Then seldcSave Grafom theFile
menu.

Figure-33. Methods for Disseminating Analysis Results

Each of these operations is described in later chapters.
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1.8 Saving Your Work
You can sauvtke current STATGRAPHICS CenturXVI11 session at any time by selg&awve
StatFolifsom theFilemenu and entering a file name:

Save StatFolio As “
:(-:. * T . <« Statgraphics Centurion XVILI - X84 » Data v & Search Data 0o
Organize « Mew folder 2= (7]
5| Documents *  Name Date modified Type Size "
@' Music
J b acceptance chart 9/13/2009 11:45 AM 5GP File 167
k=| Pictures
é Vid n acceptattributes 9/13/2009 11:33 AM 5GP File 160
ideos
acceptvariables 9/13/2009 11:46 AM 5GP File 161
EC : n andrewsplot 1/12/2010 1:31 PM SGP File 156
1M Computer
: P anova 9/13/200% 11:43 AM  SGP File 17
) T110648300K (C:) e . .
L (E) n ARIMA charts 9/13/2009 11:47 AM 5GP File 168
exar (E:
- arrhenius 9/13/2000 11:48 AM 5GP File 215
.. . [ P .
€l Network o4 IS X
File name: | Analysis of per capita income v
Save as type: | SGWIN StatFolios (".sgp) v
+ Hide Folders Cancel

Figure-34. Dialog Box for Saving StatFolio

A StatFolio consists ofstructions on how to create each of the analyses in your current
sessionwith pointers tdhe files or databassontaining your data. If you reload the StatFolio at
a later date, it will automatically reread the data and recreate thefAamatysesns you have
selected for the analyses will be retained.

NOTE #1: If the data in the datawgces change between the time a StatFolio is saved and the
time it is reloaded, the analyses will change to reflect the new values. This provides a simple
method for rerunning analyses that need to be repeated on a periodic basis without having t
recreas them.

NOTE #2: The data and the StatFolio asaallystored in different files. If you need to move a
StatFolio from one computer to another, be sure to move the data file(s) as well.

NOTE #3: If the dataarenot saved before saving the StatFolidllibe/stored in the StatFolio

file.
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19 Using the StatLog

STATGRAPHICS Centurion XVII contains a session log that may be used to track the opening and
closing of fileOutput generated by the statistical analyses may also be aytoomédaib the log
if desired.

The StatLog appears in a separate window that may be selected from the navigation bar:

StatLog =N RS

1>8ession log created: Thursday, September 19, 2013 12:01:33 ~

2>Btatgraphics Centurion Version 17.0.00 (64-bit)
3>Loaded data file for sheet A: C:'Data\@3cars sgd
4>8imple Regrassion - MPG City ve. Weight

Simple Regression - MPG City vs. Weight
Dependent variable: MPG City (miles per gallon in city driving)
Independent variable: Weight (pounds)

Linear model: Y =a+b*X

Number of ohservations: 93

Coefficients

Least Squares Standard T
Parameter | Estimete Error Statistic P-Value
Intercept 7.0 167991 23.0064 0.0000
Slope 0.000536083 -14.9583 0.0000
Analysis of Variance
|Sow‘ce |Sum of Squares |Df|_lfeaﬂ Square | F-Ratio |P-F22}ue v
— e e e e

Line 75

Figure-35. StatLog Output Window

It shows information such as when the session began, whardktaded, and what analyses
wele performedThe current contents of the StatLog may be saved at any time by pressing the
right mouse button and select8aye StatLogfAsm the popup menu. The StatLog is saved as
an RTF Rich TextFormat) file which may be read by applications sidticrasoft Word.

To change the information that is saved in the StatLogFs#édereferentem the main
menu. The&Senerdhb of the Preferences dialog bowtains radio buttons that control what is
saved in the StatLog:
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Caontrol Charts I Runs Tests I Crosstabs I Text I Graphics I Gage Studies I Language
Genewl | EDA | ANOVA/Regression | Forecasting | Stats | Dist.Fit | Capabilty

—Corfidence Level —  — System Options —————  ~When Starting Procedures
I%— o ™ Use Six Sigma Menu ¥ Select Analysis Options
[ Sort Variable Names ¥ Select Tables and Graphs
[~ 4-Digit Years  Session Log
-~ Significant Digits — | [ Autosave Enabled € Full aud trail
r |11] ;
. i [ Update Links ::;: Value GEGr
5 ¥ Log file operations
&6 _ﬁmF°|i°5+ ¥ Log data changes
P v [isable Stat-up Scripts ¥ Log andyses
~a [~ Save copy of extemal data [¥ Log saved results
[l v Number each line
10
For Save Results Temporary File Dirsctory
[6 [ | EROWSE |

oK | Cancel | ShowxmL |  Heb |

Figure-36. Preferegs Dialog Box Settings for Session Log

Selectindrull audit tranill save everything to the session log. Sel€cistgm outpris you
select the output that is saved.

The contents of any analysis window aisnpe appended tté¢ mttom of the StatLogt any

timeby putting the focus on that window and pressing the StatLogﬂltmmthe analysis
toolbar.
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Chapter

Data Management

Accessing data from files and databases, transforming idgta values, generat
patterned data.

In order to analyze data in STATGRAPHICS Centdidm, it must first be placed in the
STATGRAPHICS CenturiodVIl DataBooklhe DataBook is a tabbethdow consisting of

up to26datasheeté datasheet is a rectalaguarray of rows and columns. Each columnin a
datasheet represents a variable. Each row represents a case or observation. For example, t
datasheet below contains information on a number of different makes and models of
automobiles.

-

B C:\Program Files (x86)\Statgraphics\STATGRAPHICS Centurion XVIlData\93..| = | & | &2

Make Model Type Min Price Mid Price [*

price for basic Evengc:):;iemsi
wversion in 51,000 $1,000

1 Integra Small 12.9 15.9

2 Acura Legend Mid=size 29.2 33.9

3 Andi 90 Compact 25.9 29.1

4 Andi 100 Midsize 30.8 37.7

5 BMW 5351 Midsize 23.7 30

[ Buick Century Midsize 14.2 15.7

7 Buick LeSabre Large 19.9 20.8

8 Buick Roadmaster Large 22.4% 23.7

L Buick Riviera Mid=size 26.3 26.3

AN M2Ad3 11 am Dol 1 1a I =wrrra 7

4 4 b M| 33cas 4B 4C

Figure-2. Sample Datasheet
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This chapter describes everything you need todbmwtdataand STATGRAPHICS
CenturionXVIl, including how to access it, how to manipulate it, and how to use it in statistical
analyses.

2.1 The DataBook

Each column in the STATGRAPHICS Geiin XVI1I datasheetpresents a different variable.
Variables are usually attributes or measurements associated with the itemsttietodefine

of thedatasheet. For example, in9Beardatasheet, there is a column identifying the make of
each awtmobile, a column identifying its type, columns containing the recorded miles per gallon
in city and highway driving, columns cont a
similar information. Each column hamenandtypassociated with iThenames used to

identify the data to use in a statistical analysit/pEhigects how it will be analyzed. Also
associated with each column is an optemmainemthich is used to provide additional

information about the contents of a coluM®TE: the data were obtained from the Journal of
Statistical Education Data Archiwev(v.amstat.org/publications/jse/jse_data_archive.html

and are usedly permissian

To display bchange the properties of any columa datasheedoubleclick on the column
name to display tidodify Colurdialog box:

Modify Column
ak |
Cancel
Cornrmet:
Help
Walue Labels...
Type
" Mumeric " Date
{* Character " Month
" Integer " Quarter
" Time [HH:MM) " Date-Time [HH: M)
" Time [HH:MM:55] " Date-Time [HH:MM:55)
" Fixed Decimal: E " Percentage
" Formula
|

Figure-2. Dialog Box Used to Modify Column Properties
You may specify:
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1. Name: from 1 to 32 characters. When performing statistical analyses, columns are
identified using these names. Each column in a datasheet must have a unique name,
though columns in different datasheets may have the same name. Names may incluc
any charactgincluding spacegariable names anet case sensitive.

2. Comment from Oto 64 characters, providing additional information about the contents
of the column.

3. Type: the type of data permitted in théumon. The following types may be specified:

Type Contents Example

Numeric Any valid number. 3.14

Character An alphanumeric string Chevrolet

Integer An integer number 105

Date Month, day and year 4/30/05

Month Month and year 4/05

Quarter Quarter angear Q2/05

Time (HH:MM) Hour and minute 3:15

Time (HH:MM:SS)| Hour, minute and second 3:15:53

DateTime Month, day, year, hour and | 4/30/05 3:15

(HH:MM) minute

DateTime Month, day, year, hour, 4/30/05 3:15:53

(HH:MM:SS) minutes and second

Fixed Decimal Number with 1 to 9 places | 34.10

Percentage Number entered as a 95%
percentage

Formula Calculated from other columl MPG City/MPG Highway

Figure-3. Column Types

4. ValuelLabels labels that may be used to replace numeric valugguntables and
graphs. To reduce typing errors when entering data, numeric values (suckeas 1, 2, 3,
may be entered into a data column and replaced by labels when results are displayec
When thévalue Labetaitton is pushed, the dialog box shown bedaisplayed:
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Value Labels
Walue: Label:
] |.t’-‘-.glee strongly
Cancel
1 = Dizagree stronaly
2 = Dizagres Help
3 =MNo opinion
4 = Agree

5 = Agree stranaly

Add Change | Delete |

Figure-2. Dialog Box for Specifying Value Labels

The dialog box above defines 5 labels that might be used for entering the results of a
survey. Numbers between 1 and 5 would be entered in the datasheet, but labels such as
oDi sagngéysot would appear in place of th

When entering data into a datasheet, the data must conform to the type of column in which it is
entered. For example, attempting to type a name imtoesic column will result indéing

rejected. When entering data, the format of the data must also match your current Windows
settings. In particular, STATGRAPHICS CentuXighl honors the current Windows settings

for:

1. Decimal separator for numeric values
2. Time format and time separdimrtimes
3. Short date format and date separator for dates

To check the settings of your computer, access the Witdoixsl d&hel
When entering a date, yaustusethe format specified on thselit- Preferendedog box,

either 4digits years (as4i30/2005) or 2digit years (as in 4/30/05). If alB)it year is used, it
is assumed to fall within thearsl950 through 2049.
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More information about formula columns may be found in a later section of this chapter titlec
Manipulating Data

2.2 Accesing Data

Chapter 1 showed how data can be entered into a datasheet by hand. More often, users will
access data that already exisisother file or applicationhere are 3 basic ways of putting
existing data into a STATGRAPHICS @anh XVII datasheet:

1. Read an existing data filelf the datéhavepreviously been entered into a file, you can
read it into the datasheet by seleétiled Oped Open Data Soufdes allows you to
read data stored in various file formats, incliicioglfiles delimited ASCII texiles
XML files STATGRAPHICSiles and files from other statistical packages

2. Copy and paste using the Windows clipboardf you have the data loaded into a
program such as Excel, you can easily copy it to the Waligbeard and then paste it
into STATGRAPHICS CenturioXV1I by selectingditd Paste

3. Issue a SQL query to retrieve it from a databaskthe data resides in an ODBC
compatible database, such as Oracle or Microsoft Access, it can be ret@eangb
Filed Oped Open Data SoamdthenselectingitherODBC Quety use theuery
wizard oManual SQL Queoyenter a predefined query.

2.2.1 Reading Data from a STATGRAPHICS Centurion Data File

To read data thaétavealready been saved in ABGERAPHICS Centurion data file, select any
of thedatasheets in the DataBook by clicking on its tab. TherFdefe@ped Open Data
Souramnd specifp TATGRAPHICS Data Fiba the dialog box shown below:

Open Data Source
Data Source _
QK
i+ STATGRAPHICS Data File
C |
" External Data File anee
" ODBC Query Help
" Marual SOL Query
" Clipboard

Figure-8. Open Data Source Dialog Box
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After pressing OK, select the desired STATGRAPHICS file:

T
Organize *

0 Favorites
B Desktop
& Download
“El Recent plz
& SkyDrive

4 Libraries
@ Documen
Jl Music
[ Pictures

E Videos

Figue 26. Selecting a STATGRAPHD@® File

Mew folder

MName

. = Statgraphics Centurion XVILI - X64 » Data

v G

Date modified

Search Data 2

Type

- 0 @

~

I:n 93cars

1/17/2014 4:45 PM

5GD File

50 KB|

B 2apL

n absorbers
n aircraft

n arima charts
Arrhenius
arrivals
ballbearings
baseball
beetles

11/19/2013 10:27 ...
11/26/2007 9:25 AM
11/26/2007 9:25 AM
11/26/2007 9:26 AM
11/26/2007 9:26 AM
6/17/2008 10:42 AM
12/11/2009 10:13 ...
10/1/2013 451 PM
11/26/2007 9:27 AM

5GD File
5GD File
5GD File
5GD File
5GD File
5GD File
5GD File
5GD File
SGD File

31 KB
3KB
1KB
5KB
1KB
2KB
2KB
7KB

kB,

File name: |93cars

v| | STATGRAPHICS Data and Exper v |

Qpen | | Cancel |

You can read data files from STATGRAPHICS CentXfdhor any previous version of
STATGRAPHICS, including STAT@GRHICSPIusThe data in the file will replace the
contents of the currently selected datasheet.

2.2.2 Reading Data from an Excel, ASCII, XML, or Other External Data File

To read data thatavebeensaved in a data file created by another application, select any of the
datasheets in the DataBook by clicking on its tab. TherFgeteCGped Open Data Soame
specifyExternal Data Fide the dialog box shown below:

—Data Source

" ODBC Query

" Clipboard

" STATGRAPHICS Data File
% External Data File

" Manual 501 Query

0K
Cancel

Help

dis

Figure-Z. Open Da Source Dialog Box
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After pressing OKa dialog box will be displayed on which to specify the file to be imported ar
other relevant information:

Import External File

File narme:

~|  BROWSE

ok sheet: Coalumnm widths:
D edirniter Fioas Header [Mizzitg walue identifier]
(+ Start: % column names
= ! " name and comments [plus external default)
- End: " nio header
» [ 10000000

Cancel Help

Figure-8. SelectingkatiernaData File
The fields on this dialog box include:

1.

Input file type 0 type of file to be imported. STATGRAPHICS Centuriohl X&n
import data from many other applications, including Excel, Matlab, Minitab, JMP, SPS
SAS, and many other statistical packages.

File named name of the file to be imported. PresBROWSHutton to select the
desired file.

Worksheetd name of the worksheet to import (if releva@i)ly one sheet may be read
at atime.

Column widths & width of each column, separated by commas (for formatted ASCII
files only).

Delimiter d column delimiter (fodelimited ASCII files only).

Rows- the range of rows within the worksheet that will be read. This range includes the
variable names and comments, if present.
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7. Header - information contained in the first 2 rows of the specified range (for
spreadsheet@grams such as Excel). The two rows immediately above the data to be
read may contain column names and/or comments. If names are not contained in the
file, then default names will be generated.

8. Missing value identifier- any special symbol used in therexd file to indicate
missing data, suchMA . Cells containing the specified value will be converted to empty
cells when placed in the STATGRAPHICS Centddih datasheet.

WhenOKis pressed, the data from éx¢ernafile will be read into STATGRARCS
CenturionXVI1I. Each column will be scanned and an appropriate column type assigned to it.
The datarethen ready to be analyzed.

2.2.3 Transferring Data Using Copy and Paste

The easiest way to transfer data from another application to STATGRARHI@R®NXVII

is often via the Windows clipboard. For example, if dataireaidExcel fileExcel may be

started and the data copied to the clipboard by selecting the desiveélind&acebnd then
choosingCopyrom the ExceEditmenu. Upon returning to STATGRAPHICS, the data may be
pasted directly into a STATGRAPHICS Centuxighl datasheet by selectiPgstérom the
STATGRAPHICEditmenu. When data is pasted into a column of a datasheet,
STATGRAPHICS CenturiodVIl autonatically scansehlata and selects an appropriate type
for the column.

When copying and pasting data, column names and comments may also be transferred. Includi
the column names and comments in Excel when copying the data to the clipboard. On the
STATGRAPHICS CenturioXVII side, click in the header row of the STATGRAPHICS
CenturionXVII datasheet before selectasgtelrhe information at the top of the clipboard will

then be pasted into the header(gdw

2.2.4 Querying an ODBC Database

STATGRAPHICS QaurionXVII also allows you to read data from an Oracle, Access, or
other database using ODBI® access data from a database, first Gid@oDped Open Data
Sourc&hen selecQuery Datab&sen the initial dialog bdx youwish to use the query wizard)
or Manual SQL Qudryou have a predefined query that you wish ta dioteise the query
wizard, complete the dialog box as shown below:
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Open Data Source

Data Source

" STATGRAPHICS Data File
(" Estemal Data File

{* ODBC Query Help
" Manual SOL Query

" Clipboard

ak

Cancel

dli

Figure-2. Open Data Source Dialog Box

A sequence of diional dialog boxeslibe displayed on which you:

1.

2.

3.

4.

Select the name of the database to be read.
Select the fields to be transferred.
Specify a filter to limit the records that are retrieved.

Specify a sort order for the results.

A SQL query is then constructed and thdtseglaced in thactiveSTATGRAPHICS
Centurion XVI datasheet. Detailed information on constructing ODBC queries may be found
in thePDF document titledata Files and StatLink

2.3 Manipulating Data

Once datdnavebeen placed into a STATGRAPHICS CeotuXVII datasheet, it can be
manipulated in several important ways:

1.

2.

The data may be copiaddpasted into other locations.

Additional columns may be created from existing columns.

Data may be transformed using an algebraic expression or mathandiual f
The datasheet may be sorted according to one or more columns.

Data values may be recoded to form groups or for other reasons.

41/ pata Management



6. Data extending over multiple columns can be rearranged into a single column if required
by a statistical procedure.

These important operations are described below.

2.3.1 Copying and Pasting Data

The STATGRAPHICS Centuriof\V11 datasheet supports maypicalspreadsheet operations,
includingcutcopypastensertanddeletdhe one important fact to remember when using these
operations is that every column has a specified type. If you inadvertently paste character data
into a numeric column, STATGRAPHICS CentuXtl will change the type of that column

to accommodate the new dat a. | f you ever h
column header to display tedify Colurdialog box. You can change the type of the column
using that dialog box.

2.3.2 Creating New Variables from Existing Columns

STATGRAPHICS CenturiodVIl has a wide array of operators to assist in performing
mathematical calculations. One of the most important uses of these operators in data analysis i
to create new variables based on exilogins. In STATGRAPHICS Centurigi11, new
variablesnay be created:

1. 0Othef | y6 directly within bdxeswithauttsaingthee | d s
variable in the datasheet.

2. By creating a new column in anyhef26 datasheets in the DataBook.

For example, suppose information was desired about the ratio of miles per gallon in city driving
versus miles per gallon in highway driving for each automobil@3néatdata file. Thdile

contains 2 separate colenone namedlPG Cityand one hamddPG Highwayo summarize

the distribution of the ratios, you could seledDtie¥ariable Analygiocedure and specify the

ratio directly in thBatafield of the data input dialog box:

42 Data Management



One Variable Analysis

Make A .
Modsl Data:
Tupe E (100 *MPG City / MPG Highway
Min Price

kid Price
M ax Price

MPG Cits

Air Bags
Dli\_we Train v

[Select:]
|

I~ Sort column names

QK | Cancel | Delete | Tlansfnlm...| Help |

Figure-20. CreatingTar ans f o fTmefalt y ® n 0 On

When OK is pressed, an analysis will be generaléd fomes theatio, without ever changing
the data in the datasheet:

EE One Variable Analysis - 100 * MPG City / MPG Highway = o[>
One Variable Analysis - 100 * MPG City / MPG Highway
Data variable: 100 * MPG City / MPG Highway Seatterplot

93 valnes ranging from 64.0 to 93 9304

The Statadrisor T -
This procedure is designed to summarize a single sample of data. It will calculate various =i "
procedure are confidence intervals and hypothesis tests. Use the Tabular Options and Gra
access these different procedures.

o & ™ 7 8 3% 8
100 * MPG City | MPG Highwa)

3 v Statistics for 100 * MPG City / MPG Highway ~

Count 93 Soxanawhiskar Fiok

Average 763241

Standard deviation 6.76406

Coeff. of variation 8.86220%

Minimum 64.0

Mani 93.9354

Range 209304 }— ¥ 4{ -
Stnd. shewness 2.04687

Stnd. kurtosis 0.030791

The StatAdvisor = = = = = = =
This table shows summary statistics for 100 * MPG City / MPG Highway. It includes 1604 MPO City/ MPG Highway

and measures of shape. Of particular interest here are the standardized skewness and st
whether the sample comes from a normal distribution. Values of these statistics outside ¥

Figure-21. Oné&/ariable Analysis of Transformed Data

The average ratio is approximately 76a9girrg from a low of 64.0% to a high of 93.9%. The
ability to do analyses without modifying the datasheets is very important in facilitating the
exploration of data.
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If desireda new column could be created in a datasheet containing the transformdebvalue
example, you could return to the window containir@Biteedata and doubigick on the
column header label€dl_27TheModify Colurdialog box could thdre used taefine a new
variable of typormulaith the desired transformation:

Modify Column
MHarnne: lTl
|MPG Fiatio Cancel
Camment: Define...
| Help
Walue Labels...

Type

" Mumeric " Date

(" Character " Month

" Integer " Quarter

" Time [HH:MM) " Date-Time [HH: M)

" Time [HH:MM:55] " Date-Time [HH:MM:55)

" Fixed Decimal: E " Percentage

f+ Formula

|'|DD *MFG City / MPG Highwway

Figure-22. Creating a Formula Column

This will create a new column whose values are calculated from the original two columns
containing the miles per gallon datamulaolumns are displayed in the datasheet using a gray
scale, since they are autoraliyicalculated from other columns:
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B C:\Program Files (x86)\Statgraphics\STATGRAPHICS Centurion XVIND... [ = | & | ==

Luggage Weight Domestic MPG Ratio |i‘
cn. ft. pounds 1=0.5. manufacturer

11 2705 0

2 13 3560 a 72

3 14 3373 a 76.9230769231

4 17 34035 a 73.076592307659

3 13 3640 a 73.3333333333

1] 16 2880 1 70.9677419355

7 17 3470 1 67.8571428571

] 21 4103 1 64

g9 14 3493 1 70.3703703704

10 18 3620 1 64

4 4 b M| S3cas (B4 C [4] [ ] IIIE

Figure-23. Appearance of a Formula Column in a Datasheet

If the values in thBIPG Cityor MPG HighwayplumnschangeMPG Ratiwvill be automatically
recalculated to reflect those changes.

NOTE: Recalculation diormula columns does not nottyjaoccur until the data in
thosecolumrs is needed for a calculation or is saved or printed. Y@pezafya
recalculation to occur immediately by selédgidgte Formutasn theEditmenu.

2.3.3 Transforming Data

STATGRAPHICS CenturiodVI | alsocontains a large number of mathematical functions that
may be used to transform existing data. As when creating new variables, transfioagnagons
done either directly Wwih fields of a data inpdialog box or by creatingw columain a
datasheet.

For example, suppose it was desired to plot the miles per gallon that an automobile obtainet
versus the natural logarithm of vehicle weight. SelectXxy tRéoprocedurdrom the main
menu displays the following data input dialog box:

4Y Dpata Management



X-¥ Plot

Make oy

Model - R
Type ity
kin Price |

id Price

Max Price v

MPG City :

MPG Highway E |LDG[weight]
Air Bags

Dirive Train

Cylinders [Select:)

Engine Size

Horsepower |

RFM o

D mnvm mme kAl

[ Sort column names

0k | Cancel | Delete | Transform...| Help |

Figure-24. Transforming Data on a Data Input Dialog Box

Instead of typing the name of a column in a data field, you may type a STATGRAPHICS
Centurion expression. STATGRAPHICS Cenueipressions are formulas that operate on

data using algebraic symbols and special operators. A wide variety of operators are available, ¢
described in theDF document titleGTATGRAPHICS Operatdrke table below shows

commonly used operators:

Operatr Use Example
+ Addition X+100

- Subtraction X-100

/ Division X/100

* Multiplication X*100

A Exponentiation XN2

ABS Absolute value ABS(X)
AVG Average AVG(X)
DIFF Backward differencing | DIFF(X)
EXP Exponential function | EXP(10)
LAG Lag by k periods LAG(X,K)
LOG Natural logarithm LOG(X)
LOG10 Log base 10 LOG10(X)
MAX Maximum MAX(X)
MIN Minimum MIN(X)
SD Standard deviation SD(X)
SQRT Square root SQRT(X)
STANDARDIZE | Conversion to Acores | STANDARDIZE(X)

Figure-25. Commonly Used STATGRAPHICS Operators

44 Data Management



When constructing a STATGRAPHICS Centurion expression, multiple operators may be
combined using normal algebraic precedence rules. For example, the following expression
converts each value in the column naWeigihib a fraction equal to the distanceveen the
minimum and maximum values amongst all of the automobiles:

(Weighd MIN(Weight) / ( MAX(Weight MIN(Weight)

The parentheses are necessary to insure that the subtractions are done before the division.
Expressions are not case sensitiveis the inclusion of blank spaces relevant.

Every data input dialog box includes a button labededforrthis button may be used to help
create STATGRAPHICS Centurion expressions, if you do not remember which operators to
use. Ifyou place the cursor in a data field and thenTmassforma dialog box similar to that
shown below will be displayed:

Generate Data

Expresszion;
|LOGweight)

" aniables: ﬂ J j J Delete Operators:
e T T S | P
A5l )] o)

id Price f
o2l ol ) o) )| R
g B el el AL

Dirive Train

0K | Cancel | Dizplay... Help

Figure-26. Dialog Box Displayed by the Transform Button

Along the right is a list of all STATGRAPHIC&nturion operators, with an indication of the
number of arguments that must be supplied. Clicking on an operator name places it in the
Expressidield. After you replace the question marks with column names or numbers, you me
press th®isplaputton tosee the first several values generated by the expression, or press th
OKbutton to have the expression entered into the data input dialog box.
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NOTE: You do not need to use theansforinutton if you would rather type the
expression yourself on the dapaut dialog box.

Once a transformation has been specified on the data input diatbgtb@axsformatiomwill
be usedvhen the procedurs run

EE X-Y Plot - MPG City vs. LOG(weight) == ==

Plot of MPG City vs LOG(weight)

55 E

45

35

MPG City

25

[T T T T T [ T T T T [ T T T T [ T T T 1]
a]

o m uﬂuﬂ mo
a B u.‘:IEJI:‘II:I oo
a a 1] oo o
15 , , , o, B8 ]
4 7.6 7.8 8 8.2 8.4
LOG(weight)

Figure-27. X-Y Plot Procedure Using Transformed values of Weight

STATGRAPHICS €nturion operators may also be used when criEstmgaolumns, similar
to the illustration in the preceding section.

2.3.4 Sorting Data

The contents of a detheet may be sorteglhighlighting the column or columns to be used to
define the sort ordendthenselectingort Datirom theEditmenu. For example, to sort the
data in thé@3carkle according to miles per gallon, highlight the columns i@ dityand
MPG Highwand then sele&ort Datalhe folowing dialog box will be displayed:
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rOder———
* Azcending Cancel |
” Descending

" Random ﬁl
—Apply ta

% Entire File

" Selected Flange Only

Primary Colurnm: Secondary Colurnn:
IMF'G City vl PG Highway

Figure-28. Sort Options Dialog Box

You may specify either one or two columns on which to base the sort, as well the sort order.
Sorting byMPG Cityand therMPG Highwaprts first by miles per gallon in cityidg and
then, for automobiles with the same vallRE Cityby miles per gallon in highway driving:

 C:\Program Files (x86)\Statgraphics\STATGRAPHICS Centurion XVI\Data..[ = | = | =
Max Price MPG City MPG Highway Air Bags
pret:';jmcev;:sri;n in m:l_'l.es e g_aJ_J_on ijh-_f;h:; g:::::;lg o:;;?nz;di;j;iv:;d
51,000 in city driving pPassenger
1 18.6 |15 |20 0
2 25.3 15 20 1
=) 24.9 16 35 1
4 36.3 16 35 1
G 42.7 16 35 2
6 24.4 17 21 1
7 22.7 17 21 o
g 50.4 17 22 1
9 21.5 17 23 o
10 41.5 17 35 1
4 4 » M| S3cars 4 B 4 C

Figure-29. 93carsgydrile after Sorting
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NOTE: The statistical procedures do not require you to sort the data before using them,
since they Wiautomatically sort the data if necessary. Also, the data file on disk is not
changedvhen you perform a sarhless you resave the data. Sorting only affects the
order in which the rows are displayed in the datasheet.

2.3.5 Recoding Data

It is sometimesonvenient to recode data, either by grouping it into similar groups or by
assigning new labels. To recode a column of data, first click on the header of the column to be
recoded. Then seld®écode Détam theEditmenu. The following dialog box will be displayed:

Recode Data
Lower Limmit: Upper Limit: Mew Y alue:
|EI |D |Fnleign
|1 |'| |Dnmestic
| | |
| | |
| | |
| | |
| | |
Lirnit Conditiors Unmatched
& Lower <=Yalue <= Upper & Leave azis
" Lower <="alue < Upper " Set to Missing
" Lower < Yalue <= Upper
" Lower < Yalue £ Upper B Esialelic
lTl Cancel | Help |

Figure-20 Dialog Box for Recoding Data

For example, the column naniamestic the93carsle contains a 1 for each car made by a

U.S. automaker and a O for all other cars. Tochadggall i n t he col umn to
16s to oU.S. 6, the dialog box above could
one time for recoding.

ThePDF document titledEdit Menhas a detailed discussion of two recoding examples.
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2.3.6 Combining Multiple Columns

Manystatistical procedures in STATGRAPHICS Centdfidh expect the data to be analyzed

to be in a single column. Sometimes data is not arranged in such a format. As a simple exar
suppose you hagesample of 12 observations, arranged into 4 columns as follows:

i <untitled > =N O |

Col 1 Col 2 Col 3

=
[EERRE B = ]

(TR = RS R R IS Y I % B

[ury
[=]

11

12
M 4k M AJBAC

Figure-21. Sample Data in Multiple Columns

To place this data in a single columutiple copy and paste operations could be performed. A
simpler solutiomsto use th&Combine cohgprocedure, found undBditon the main menu
This procedure first presents a data input dialog box requesting the names of the columns

containinghe data:
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[~ Sort column names

QK. I Cancel | Delete | Tlansform...l Help

[Select;)

|

— Put in Datasheet———————— ~ Column Order

“a CHCD OV & Stack end to end

wp O TP Cw " Group by row

((: g ((: ‘|J< ((: g ((: ﬁ [™ Create column with row numbers
~EFE L "5 =z v Create column with identifiers
CF MW T ¥ Femove missing values

G5 CN U

Figure-22. Data Input Dialog BoxXCfambine Columns

It contains the following fields:

1.

2.

Data & columns to be combined.
Selectd standard subset selection field to choose a subset of the rows.
Put in Datasheetd target data sheet for the combined data.

Column Order d whether to stack the data by column (one column after the other)
or by raw.

Create column with row numbersd whether to create a second column identifying
the original row containing eafzdtavalue.

Create column with identifiersd whether to create a second column identifying
the original column containing edeakavalue.
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7. Remove missing value® whether to skip all blank cells rather than leaving a
placeholder.

When OK is pressed, the data are combined into a single column as shown below:

2 <untitled > =]+ ==
Combined Data Identifier Col 3 H
2 |2 col 1
3 |7 col 1
s |2 Col 2
5 |4 Col 2
6 |2 Col 2
7 |8 Col 3
B |7 Col 3
RE Col 3
10 |9 Col 4
11 2 Col 4
12 1 Col 4
M4 radBgT <] EIEl

Figure-23. Data Combined into Single Column

2.4 Generating Data
STATGRAPHICS CenturiodVII has the ability to generate data and place it in columns of a
datasheet. This section describes two important examples:

1. Generating data with simple patterns.

2. Generating random numbers.

2.4.1 Generating Patterned Data

Several procedures in STATGRAPHICS Centam, particularly those that perform an
analysis of variance, expect the data to be analyzed to be plasttietolamn of the
datasheet, together with one or more code osligentifying the explanatory factors. For
example, consider the data in the followingaasotable:
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Blend Treatment 1 | Treatment 2| Treatment 3
1 75 82 91
2 78 85 93
3 77 84 92
4 75 85 96

To analyze this data using Mhdtifactor ANOVAbrocedureit needs to be placed into a
datasheet in the following format:

2 <untitled > =]+ ==
Blend Treatment ¥ H
11 1 75
2 1 2 B2
3 1 3 91
s |2 1 78
5 |2 2 85
6 |2 3 93
7 |3 1 77
RE 2 84
RE 3 92
10 |4 1 75
11 |4 2 85
M 4> plagBAT [« | EIEl

Figure-24. Desired Data Structure

The first two columns indicate the levels of the factors corresponekind) iata valli€he
third column contains all of the observations.

To crate such a file, the easiest solution is often to type in the first two columns. However,
since the columns follow simple patterns, you could generate them instead using special
STATGRAPHICS Centurion operators. For example, the blend numbers can texidgnera
clicking on the column #1 header and then selégéngrate Détam theEditmenu. This
displays the following dialog box, into which an expression has been entered:
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Generate Data

Expresszion;
|F|EF'[EDUNT[1 4113

" aniables: ﬂ J j J Delete Operators:
Treatment ﬂ ﬂ ﬂ j j ﬂ Egégé?[]?] =
' T S N e <
S BT B D O N | i
ATAN(?]

[ol 1 1 71 R
0K | Cancel | Dizplay... Help

Figure-25. Generating Blend Numbers

The Generateafaoption evaluates a STATGRAPHICS Centurion expression and places the
result into the selected column. In the expression shown above, two important operators are
used:

COUNT(from, to, klypenerates values beginnirfgoatand ending ag at intervals
equal tdoy COUNT(1,4,1) thus generates the integers 1, 2, 3, and 4.

RERX, repetitior@siepeats each value imepetitiotimes, in groups. In this case, each
integer between 1 and 4 is repeated 3 times.

The treatmentumbers can be generated in a similar manner by clicking on the column #2
header, selecti@enerate Détam theEditmenu, and entering the following:
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Generate Data

Expresszion;
RESHAPE[COUMT(1,3,1,12)

" aniables: ﬂ J j J Delete Operators:
Teai A BT DI JET BN DY - -
Y /
ﬂﬂﬂjgujﬁﬂl
R ] ] B S IS ﬁmg}]

ol LI AR
Cancel Dizplay... Help

Figure-26. Generating Treatment Numbers

This expression uses an additional operator:

RESHAPHX, sized repeats the values in X in a circular fashiorsir@ihlues have
been generated. In this case, the sequence 1, 2, 3 is repeated 4 times.

These pattern generators can be helpful when the data file to be created is large.

2.4.2 Generating Random Numbers
Random numbersay be generated in STATGRAPHICS Centofidn in threeways:

1. If the numbers come from an exponential, gamma, lognormal, normal, uniform, or
Weibull distribution, they may be genenatédn adatasheet by clicking on a column
header, selecti@enerate Déatam theEditmenu, and entering the appropriate
STATGRAPHICS Centurion expression.

2. Random numbemay be generatédm many distributionsy selectinylonte Carlo
SimulatichRandom Number GendratiotheToolsnenu.

3. Randonmmumbergnayalsobe generated from within tReobability Distributions
procedure.

As an example, suppose 100 random numbers are desired from a normalrdisitibati
mean of 20 and a standard deviation equal to 2. Click on the header of an empty column in any
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datasheet to select that column. Then $etwrate D&tam theEditmenu and complete the
dialog box as shown below:

Generate Data

Expresszion;
RMORKAL100,20,2]

" aniables: ﬂ J j J Delete Operators:

Er e TR
5] sl o] || e
Bl D] T D Y Y g

[ol 1 1 71 R
0K | Cancel | Dizplay... Help

Figure-27. GeneratiRggandom Numbers from a Normal Distribution
The syntax of the RNORMAL operator is:

RNORMAL(n, my sigma generates pseuderandom numbers from a normal
distribution with meamuand standard deviatisigma

PresOKto generate the rameh numbers and place them into the selected column.

The syntax of the other random number generators is containedhi-thecument titled
STATGRAPHICS Centurion Operators

2.5 DataBook Properties

This chapter has described many important aspeats tiaahdling within STATGRAPHICS
CenturionXVII. In particular, it has shown how to read data from files and databases and ho
to manipulate that data once it has been placed in a STATGRAPHICS Cexitlirion

datasheet. At any given time, the status diatisheets may be displayed by activating the
DataBook window and selectidgtaBooRropertifem theEditmenuor by selectin§tatLink

from theFilemenu
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Mumber of active sheets: IE j Fead
Sheet Data Source Only Pall  Sheet Mame
o |<in StatFalios r |
B IC:\Data\93cars.sgd - - I
(@) |<C:\D atahProcess data sl r - I
Open | Cave | Statlink Poling————— Colurnns Mare |
@ 0ff [V Display variable comments
Cl Save A
oee | st © On  Update every IBD.D ¥ Use data source name as prefix
Update | Advanced I & second: [ Show prefix in varable lists
[ Fun script  minutes
Fequery | Show #kL |  hours Help |

Figure-28. DataBook Properties Dialog Box

This dialog box shows the current source of the data within each déttasinesso be used

to change the number of datasheets that are displayed in the Dé#tdBsiokd, datasheets

may be made readlyso that data ithem cannot be changed inadvertently. It is also possible

to pollthe data source (reread it) at regular intervals and have the statistical procedures update
automatically. These important features are described in &hapter
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