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General Ond~actor Tutorial
(Part 1¢ The Basics)

Introduction

In this tutorial you will build a general onefactor design using DesigrExpert®
software. This type of designis very useful for simple comparisonsof categorical
treatments, such as

1  Who will be the best supplier,
1 Which type of raw materialshould be selected,
1 What happens when you change procedures for processing paperwork.

If you wish to experiment on a continuous factor, such as time, which can be
adjusted to anynumerical level, conster using response surface methods (RSM)
instead. This is covered in aseries of tutorials presented later in the DesigfExpert
50A060 ' OEAAS

The data for this example comérom the StatEase bowling league. Three bowlers
(Pat, Mark, and Shari) are compéng for the lastteam position. They each bowl six
gamesin random order z ideal for proper experimentation protocol. Results are:

Game Pat Mark Shari
1 160 165 166
2 150 180 158
3 140 170 145
4 167 185 161
5 157 195 151
6 148 175 156

Mean 153.7 178.3 156.2

Bowling <ores

Being a good experimenter,tite team captain knows better thanto simply pick the
bowler with the highest meanscore. The captainneedsto know if the average
scores are significantly different, giverthe variability in individu al games Maybe
EO6O0 A £l Osokeishighds® - AOE

This onefactor case study provides a good introduction to the power of simple
comparative design of experiments (DOE). #xercisesmany handy featuresfound
in Design% @D A OO O A0 xéshall feattirds displayednGhis current
exercise because st will be covered inlater tutorials. Many other features and
outputs are detailed only in the help system, whiclyou can accesby clicking Help
in the main menu, or in most places via ight click, or by pressing the F1 key
(context sensitive).
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Designthe Experiment

We will assume that you are familiar withUT OO AT igiaphiCaluded idterface
and your mouse. Start the program by double clicking thBesignExperticon. You
will then see the main menu and icon bar.

Click onFile in the main menu. Unavailable items ardimmed. (If you prefer using
your keyboard, press the Alt key and underlined lettesimultaneously, in this case

AltF.)
Edit View Display Options Design Tools Help Tips
New Design...

Open Design... Ctrl+0
Close Design Ctrl+W

File menu

Select theNew Design item with your mouse. (The blanksheet icon/ on the left
of the toolbar is a quickerpath to this screen. Totry this, press Cancel to re
activate the tool bar.)

EFiIe Edit View Display Options Design Tools Help Tips

(Ol 7
ér:w Design fd ‘
Opening a new design with the blank sheet icon

Using either path, yu now see fouryellow tabs on the left of your screen. The
Factorial tab comes up by default. Sele@eneral Factorial for this design
because the factor is categorical(lf your factor is numerical, such asemperature,
then you would use the Oné-actor option under the Response Surface takiNote
the helpful description: Mesign for 1 to 12 factors where eacfactor may have a
AEAZAOAT O 101 ARO T £ 1 AGAI 086

[

Combined

General Factorial Design

Mixture Design for 1 to 12 factors where each factor may have a different number of levels
Response Surface

Factorial

Categoric |1 «|(11012) @ Horizontal

) Vertical
2-Level Factorial

Min Run Res v Name |  Units Type levels | i) | oz |
Min Run Res IV -

Irregular Fraction A [Categoric] |A Nominal 2 Level 1 of A Level 2 of A
-

Optimal

Placketi-Burman
Taguchi OA

Geneal Factorial design
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Enter the Design Parameters

Leave the number of factors at itslefault level of1 but click the entry format
Vertical (easier than Horizontal for multiple levels). EnteBowler as the name of
the factor. Tabdown to the Units field and enterPerson. Nexttab to Type. For
details on the options for factor type dick the light bulb icon (¥) in the toolbar to
access ourcontext-sensitive screen tips.

7L | |
(%) DX8 Help o 0
General 5 o
Design for 11g | Show Frint  Options
Type: MNominal (default) or Ordinal
Nominal: This type of factor is one that simply uses names or classes to
describe the levels, for instance peanut butter types (Creamy, Chunky,
SuperChunk).
Ordinal: This type of factor uses numbers that are ordered to show the natural =
progression, for instance temperature (200, 250, 300 Kelvin), where the baseline
— 3 is the first level. These will be analyzed using orthegonal polynomial contrasts, E
Name which can be broken down into linear, quadratic, cubic, etc. components. - E
Units T
___Type  |Nominal

Screen tips on factor Type

LeavingType at its default ofNominal, tab downto the Levels field and enter 3.
Now tab toL(1) (level one)and enterPat. TypeMark, andShari for the other two
levels (L2 and L3).

Categoric |1 - [(1to12) Haorizontal

@ Vertical

A [Categoric] |

Name Bowler
Units Person
Type Mominal

Levels 3
L[1] Pat
L[2] Mark
L[3] Shari |

General Factorial desigiuilder dialog boxz completed

PressContinue to specify the remaining design options. In th&eplicates field,
which becomes active by default, typé (each bowlerrolls six games).Tab to the
0! OOECT 11 A Al fleld kit leve @unéhdcked DasiyriEdpért now
recalculates the number ofuns for this experiment: 18.

Replicates & |:|?A55ign one block per replicatel

12 Runs Blocks: |1 -

Designoptions entered

PressContinue., AO6 O AT OEA Ldak&dhe nuinbef dResponds @0 O 8
the default of 1. Now click on the Name box and enterScore. Tab to the Units

field and enterPins.
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Responses: 1 + (11to999) I:

Name ‘ Units
JScnre Pins|

Response name dialogpkz completed

At this stageyou canskip the remainder of the fieldsand continue on. However, it
is good to gain an assessment of the power of your planned experiment. In this
case as shown inthe fields below, enter the value20 becausethe bowling captain
does not caref averages differ byfewer than 20 pins. Then enter the valuelO for
standard deviation (derived from league records as the variability of a typical
bowler). DesignExpert then compute a signato-noise ratio of2 (10 divided by 5).

General Factorial Design

Optional Power Wizard: For each response, you may enter the minimum change the design should detect as
statistically significant and also the estimated standard deviation of each response (generally obtained from
historical data). The ratio wil then be calculated in the Delta/Sigma field. Press Continue to see the calculated
power for each response. A probability of 80% or higher is recommended. If power is low, consider adding runs
by choosing a larger design or replication, or reconcile yourself to not detecting a signal this small.

Leave Sigma and Defta fields blank to skip power calculation.

Responses: 1 w (1 to999) | Edit model for power... |
Diff. to detect Est. Std. Dev. Delta/Sigma
MName Units. Dela("Signal™) Sigma("Noise™) (Signal/Noise Ratio)
L score Pins 20 10 i

Optional powercalculator z necessary inputs entered

PressContinue to view the happy outcomez power that exceed 80 percent
probability of seeing the desired difference.

Power iz reported at a 5.0% alpha level to detect the zpecified =ignalnoize ratio.

Recommended power is at least 80%.

Score Pins

Signal (delta) = 20.00 Noise (sigma) = 10.00 Signal/Noise (delta/sigma) = 2.00
Al1]
80.5 %

Results of power calculation

Click onContinue for DesignExpert to create the design and takgou to the
design layout window.

Before moving on, take a look at the unique branching interface provided by
DesignExpert for the design and analysis of experiments and resulting
optimization.
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File Edit

0= H =

View Display Options

Design Tools Help  Tips

7

H [:I Notes for MyDesign.dxp
-1 pesign (Actual)
_'| Summary
L‘I Graph Columns
°_~'| Ewvaluation
.. @] Analysis
_l_'| R1:Score (Empty)
ﬂ Optimization
ﬂ Numerical
ﬁ Graphical
.. %] Point Prediction
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Designo@DA OO Ol Adusd\btaAchiy inferdacel
You will explore some branches in this series of tutorials and others if you progress
to more advancael features, such as response surface methods for process

optimization.

Save the Design

When you complete the design setup, save it to a file by selectiRige, Save As.
Type in the name of your choicefér this tutorial, we suggestBowling) for your

data file, whichis saved as a *.dxpype.

ﬁ_"\ Save As [é]
Savein: . Data - @ ¥ > [m-
It= Name Date medified Type Size
kel This folder is empty.
Recent Places
Desktop
i
MarkA;derson
LY
Computer
[ Wi
- « i 3
Metwork
File name: Bowling - Save
Save as type: [Design File: {*.cxp) '] [ Cancel ]
Save Aslialog box
Click on Saves I x Ul 060A DPOI OAAOAA ET AAOA
y !'aSNNa DdzA RS General OneFactor Tutorialc Part 195

Design9 E LJS NJi

A



Create a Data Entry Form

In the floating Design Tool click Run Sheet (or go to theView menu and select
Run Shee) to produce a recipe sheefor your experiment with your runs in
randomized order. A printout provides space towrite down the responses.(Note:
this view of the datadoes not allow response entry. To type results into the
program you must switch back to the homéasez the Design Layout view.)

File Edit View Display Options

Design Tools  Help  Tips
=y =] &G 7?9

Design Tool @ (22 Notes for Bowling dxp [ [ [ [ [ [
ﬁjﬂ (Actual) Run #1 Run #2 Run #3
Design Layout L 5] Summary
,m 15 craoh Coumne Block Block 1 Block 1 Block 1
Run Sheet i
42l i 5] Evaluation Bowler Pat Person Mark Person Pat Person

Column Info Sheet ) Analysis
j"“”“ — i score[_ JPins T ems T eis
RunSheet iew (your run order may differ)

) 060 110 TAAAOOAOU &£ O OEEO OOOI OEAI h
selectFile, Print, and OK(or click the printer icon) to make a hard copy. (You can
do the same from the basic design layout if you like that format better.)

>
(@}

Enter the Regonse Data

When performing your own experiments, you will need to go out and collect the
data. Simulate this byclicking File, Exit. Click onYesif you are prompted toSave
Now re-start DesignExpert and useFile, Open Design or click the openfile icon
1 on the toolbar)) to open your data file(Bowling.dxp). You should now see
your data tabulated in therandomized layout. For this example, you must enter
your data in the proper order to match the correct bowlers To do thisright-click
the Std column headerand chooseSort by Standard Order. This is the standard
order you will see in DOE textbooks.

[:l Maotes for Bowling.dxp Factor 1 RESDDI‘I_._
H ] =
ﬁ De=ign (Actual) 2|Std Run|A:Bowler|Score
s - Person |Pins
L9 Graph Columns Sort by Standard Order
i ++ 2] Evaluaion [ Hide Standard Crder
| i H| Analysis — —

Sort runs bystandard (std) ader

Now enter the responsedrom the table on page o, or use the following screen
Except for run order, your design layout windowmust look like that shown below.
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Std Run

1

20 =~ D AW N

9
10
11
12
13
14
15
16
17
18

Factor 1 [Respon._.
A:Bowler|Score
Person |Pins

—

—
EES S R ) Rl e - Rl R Lt R R ]

— =
L s =

10

1
17
12
18
13

Pat 160
Pat 150
Pat 140
Pat 167
Pat 157
Pat 148
Mark 165
Mark 180
Mark 170
Mark 185
Mark 195
Mark 175
Shari 166
Shari 158
Shari 145
Shari 161
Shari 151
Shari 156
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Design Layout irstandard order with response datargered

When youconductyour own expeaiment, be sure to do the runs and enter the
response(s) in randomized order. Standard order should only be used as a

convenience forentering pre-existing designdata.

If you area realstickler for precision, replace (type over)your run numbers with
the onesshown above, thus preserving the actuah | x 1 A O Géque@ck Bodkling
Six games is taxing butmanageablefor any serious bowler. Howevershort and
random breaks while bowling sixgamesprotects againsttime-related effects such
as learning curve (geting better as you go) and/or fatigue (tiringover time).

Save your data by selectingile, Save from the menu(or via the save icorn< on the
toolbar). NowUT 06 OA AAAEAA Ob ydardatd Phis Backugi®d 1 AOO
goodbecause nowx A @émionstrate many beneficialprocedures DesignExpert

features inits design layout. Start by pressing thecreen tips® button (or select

Tips, Screen Tips) These tips found throughout DesigrExpert, clarify the screen

currently displayed. Be sure to play the video clips that are offered for most of the
detailed featuresz these movies make it far clearer than static, written tutorials can

about how to useour advanced tools.
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[y =] & 7K

L3 Notes for Bowiing.dxp %) DX8 Help S | B |
E Design (Actual) § Std 5 B
fped Sy Sl | srow Options
i-L] Graph Coumns (T .
L. 2] Evaluation
i ] Analysis 2| Design Layout Screen
& 7 R1:Score (anaiyzec 3| | (Mote: Video Clips require a Flash Player.)
i Optimization 1 4 This screen shows the runs that must be completed for the current experiment. The information on this screen can be edited and the analysis will reflect the changes.
¥ Numerical =
i g — 5 o Left-Click on Select button to highlight all rows, then right-click in the highlighted area and choase “Copy with Headings” then paste into your favorite
% peint Predicion spreadsheet. Show Video Clip
6 + Right-click on the Select button to show any or all of Std Order, Run Order, Design ID, Blocks, and/or Point Type information columns. Show Videa Clip
|7 « Right-click on the gray square to the left of any row to Insert, Delete, Duplicate, Set Row Status, etc. Show Video Clip
= « Right-click on the Select button to Sort by the information columns or Row Status: highlighted, normal, then rgmored. Show Video Clip
8 « Right-click on any column header to Edit, Insert, Delete, Sort, etc. Show Video Clip E
| 9 « Normally, the runs are displayed in actual units, but they can be toggled to coded units by choosing Display Options, Process Factors (or Mixture), Coded
— Show Video Clip
10 « Highlight an indiidual response cell by scrolling over it, then right-click to Set Cell Status to Ignore or back to Normal. Show Video Clip
M « Under Design Tools, Augment Design, you will find tols to Add Centerpoints, Add Blocks, Replicate, and Augment by Foldover, SemiFold, Optimal,
= etc
12 o Other data views available under the View menu_
= + Use the Column Info Sheet to see and edit the low, and high. Also a great way to enter factor standard deviations to get an idea how input variation
|13 effects output variation.
14 + Print the Run Sheet for an easy to read way to keep track of experiments
15
|16 Copyright ©2009 Stat-Ease, Inc. All rights reserved. =

T

Tips onfeatures for Defgn Layout €reen

Try some features highlighted in the Design Layout tips-or example right -click
the Select button. This allows you to control what DesigrExpert displays.

- Factor 1 |Respon...

2] Std |Run| Comments |A:Bowler|Score

I Person [Pins

— v Std Order -

_ v Run Order Shari 158

N Design ID Pat 140

N = Mark 175
Point Type Mark 170

— « Comments

_|  Display Al Pat 148

| Default v Mark 165

| Sort » Pat 150

.| 5 '8 Pat 157

| 1 9Lane re-oiled Pat 160

Select button for choosing what you wish to display in the design layout

In the comments column aboveve added anotation that after run 8, the bowling

alley proprietor re-oiled the lanez for what that was worth. SAAET ¢ 0AO86 O OAT O
effect evidently was negligible).Try this if you like. If commens exceedallotted

space,move the cursor to the right bader of the column header until it turns intoa
double-headed arrow (shown below). Then, just duble-click for automatic column

re-sizing.

B Factor 1 Responze 1
% Std | Run |Comments| A:Bowler Score
w Person Pins
[ 1 Shari 158
3 2 Pat 140
12 3 Mark 175

Adjusting column size

Press thered X (close button) of any help screen to close it.Now, tobetter grasp
the bowling results, order them from low-to-high as shown belowby right -clicking
the Response column headerand selectingSort by This Response.

8 1 General Ondractor Tutorialg Part 1
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tor 1 |Response 1
owler| Score
rson Pins

Pat 140 Edit Info...

. Insert Response »
Shari 145
Delete Response

Pat 148 Fill ith Random

Pat 150 Simulate Response
Shari 151 Equatien Only
Shari 156 Sort by This Response

Pat 157
Shari 158

Pat 160
Shari 161
Mark 165

Sorting a responseolumn (also workdn the factor column)

Yi 081 1 /@ vely useful @aud. ltGvorks on factors as well as responsesin
this example,you quickly seethat Mark bowled almost all the highest games.

Analyze the Results

I x  xbdgiiddta analysis.Under the Analysis branch of the program(on the
left side of your screen), lick the Score node. Transform options appearin the
main window of DesignExpert on a progressive tool bar9 T Odfick these buttons
from left to right and pefform OEA AT | Bl A O A vehyieds) pioodsO Fhe ) 08 C
Transform option gives you theopportunity to select a transformation for the
response Thismay improve theanalysisostatistical properties.

[:l Notes for Bowling.dxp

< Model Graphs
.. 7] Design (Actual) |— B

g Diggnostics

X
y* Transtorm |/ Etfects ‘-FD: AROVA,

] Summary To analyze this response, click on the above icons in succession.
L—’I Graph Columns

Transformation Equation
i %] Evaluation
=l s Square Root None (lambda = 1.0)
R1:Score (Analyze Matural Log .
.. 4] Optimization Base 10 Log Yy =y
Inverse Sqrt
] Numerical Inverze
¥ Graphical Power =
G o - Logit =
£:| Point Prediction ArcSin Sqrt z
w

Predicted Value

U se with a typical response.

Coding for Analysis;

Response ranges from 140 to 195
Ratio of max to min is 1.38286

A ratio greater than 10 usually indicates a transformation is required. For ratios
le== than 3 the power transforms have little effect.

Transformation buttonz the starting point for the statistical analysis

If you needsome background on transformationsfirst try Tips. For complete
details, go to the Help command on the main menuClickthe Searchtab and enter

Design9 ELISNII y ! aSNNa DdzA RS General OneFactor Tutorial; Part 199



OOOAT OA&I @& dhdva it th©mtfom of thélransform screenabove, the
program provides datasensitive advice, so press ahead with the default bfone by
clicking the Effects button.

Examine the Analysis

By necessitythe tutorial now turns a bit statistical. If this becomes intimidating,
werecommendyou attend a basic class on regression, or better yetPE
workshop such as Sta®o A O dompdter-intensive Experiment Design Made Easy

DesignExpert may default to the Nmean‘('ave’[age’)’[e‘qungt_e‘as its model for o

prediction. ) £ OT h UT-'0l x EAA@OARN AE ARAA AO AT AOOT O j

OET x1T AAIT x8 "O0O0 EZE EO60 Al OAAAU OAO Ob O
TA@

EAAT OEAZEAA AO O0-06qh OEAT OEED OEA O MmEAx

yi\ Transform |,i_ Effects % AR, ‘ Z Diagnostics EModelGraphs
Alpha in
Selection: |Forward | 0.0500 Order: | Mean -
| Term |df|5umuf5quares|r.1ean Square| F Value | Prob = F |

=] Intercept
e A-Bowler 2 221211 1106.06 1257 0.0008
e Model 0.000
e 1319.50 8797

Block 1319.50 87.97

Error

Set Aside

Force

Effect button resulz default mean model
Right-click the Bowler term and placethis in your prediction model by clicking

Model.

Selection: | Manual - Order: | Main effect +

| Term | df |Sum of Squares |Mean Square| FVale | Prob=F |
il Intercept
Il A-Bowler 2 221211 1106.08 12.57 0.0008
E Lack Of Fit 0 0.000
[=] Pure Error 15 1319.50 87.97

Residualz 15 1319.50 8797

Effects button esults

Focus onthe FvaluecolumnAT A AOOT AEAOAA DPOI AAAEI EOU j OO0
OEAOAGO A OAOU Oi Al (p=@0o006AtHaitkedifeiechs il AAO m8 .
bowling averagess OEA CGAIO{| thadydouAAOECT AOAA CGaredlue £l O 11 7
to chance variationf OEA OAOI O0OO0OA %0OOiT 06 1 AAAT AA OA6
within -bowler multiple games). In other words, it appears at this stage that the

difference between bowlersis significant.

To get morestatistical details, press the ANOVA (Analysis of Variance) button.
Noticeto the far right side of your screerthat DesignExpert verifies that the
results are significant.
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yl Transform |||f'_ Etffects -Q-_ AMOWA, Z Diagnostics

LMUdE| Graphs

__|Response 1
ANOVA for selected factorial model
_Analysis of variance table [Classical sum of squares - Type II]

Sum of
__|Source Squares
. |Model 2212.1
_| A-Bowler 2212.11
__|Pure Error 1319.50
__|Cor Total 3531.61

Score

_Use your mouse to right click on individual cells for definitions.

Mean
Square
1106.06
1106.06
87.97

Value
12.57
12.57

The Model F-value of 12.57 implies the model is significant. There is only

a 0.06% chance that a "Model F-Value" this large could occur due to noise

p-value
Prob > F
0.0006
0.0004

significant

Copy

Help

ANOVA resultéannotated), with contextsensitive Help enabled via rigkdlick menu

Now selectView, Annotated ANOVA from the menu atop the screen andincheck
(V) this option. Note that the blue textual hints andexplanationsdisappear so you
can make a clean printoufor statistically savvyclients. ReselectView, Annotated
ANOVAto OO @4k alithe helpful hints. Before moving ontry the first hint
shown in blued, Us® your mouse to right click on individual cells for definitions
For example perform this tip on the p-value of 0.0006 as shown abovéselect Help
xAAT OE
up from within the program with a few simple keystrokes: Take advantage!

NowclicktheO £1 T AOE1 C &-squérédBdolniaik Bufon (or press the

at the bottom of the pop-up menu). 4 EAOAS6 O A

scroll-down arrow at the bottom right screen) tosee various summary statistics.

I £ ET & O

Std. Dev. 9.38
IMean 162.72
CV. % 576
PRESS 1900.08

R-Squared

Adj R-Squared
Pred R-Squared
Adeq Precision

Bookmarks @
0.6264
Top
0.5766 ANOW A,
0.4620 i R-Sguared
Coefficient s
6.442 P op-Out iew

The "Pred R-Squared” of 0.4620 is in reasonable agreement with the "Ad] R-Squared” of 0.5766.

"Adeq Precision” measures the signal to noise ratio. A ratio greater than 4 is desirable. Your

ratio of 6.442 indicates an adequate signal. This model can be used to navigate the design space.

Summarystatistics

Thesesummary annotationsrevealx EAO UT O
clicking on avalue and getting onine Help via a rightclick (or try the F1 key). In
most cases you willccesshelpful adviceabout the particular statistic.

Now click the Coefficients Bookmark button to view the output illustrated below.

T AAA Ol

ET T

x h
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Coefficient Standard 95% CI 95% Cl | pookmarks =]
Term Estimate df Error Low High Top
Intercept 162.72 1 221 158.01 167.43 AMNOVA
A[1] -9.06 1 313 -15.72 -2.39 %
Al2] 15.61 1 3.13 8.95 2227 P ap-Out View

Coefficient estimates

Here you see statisticatletails such asoefficient estimates for eachmodel terms

andthAEO AT T ZEAAT AA ET OAOOAI O j O+aptar 08 4EA EI
comparative experimentis simply the overall mean score of the three bowlersYou

may wonder why only two terms, Aland A2, are providedfor a predictive model

on three bowlers. It turns out that the last model term, A3, is superfluous because

it can be inferred once you know the mean plus thaverages of the other two

bowlers.

Now let& moveon to the next sectionwithin this screen:O04 OAAOI AT & - AAT 0856

Treatment Means (Adjusted, ¥ Hecessary)
Estimated Standard
Mean Error
1-Pat 153 67 383
2-Mark 17833 383
3-Shari 15617 3.83

Treatment means

Here are the averages for each of the three bowlersAs you can see below, these
are comparedvia pair-wise t-testsin the following part of the ANOVA report.

Mean Standard tfor Ho
Treatment Difference DF Error Coeff=0 Prob ~ [t]
1ws 2 -24 67 1 2.4 -4 36 0.0004
1ws 3 -2.50 1 2.4 -0.46 06509
2ws 3 2217 1 a4 4.08 0.0010

Yalues of "Prob = | less than 0.0500 indicate the difference in the two trestment means
iz significant.
Yalues of "Probo= f" greater than 01000 indicate the difference in the two trestment means

iz not zignificant.

Treatment means
You can concluddrom the treatment comparisons that

1 Patdiffers significantly (24.67 pins worse!) when compared withMark (1

Vs 2)
1 The 25pins meandifference between Pat andShari(1 vs 3)is not S
significantj TT O EO EO Ai 1 OEAAOAA Ei b1 QOAT O AU

129 General OneFactor Tutorial; Part 1 Design9 ELISNI y ! aSNQRa D



DX802A-GenlFactoiP1.docxRev.6/7/10

recall in the design specification for power that a 14pin difference was the
minimum of interest)

1 Mark differs significantly (22.17 pinsbetter!) when compared with Shari (2

vs 3).
Beforemoving ahead press Top on the floating Bookmark. This is a very handy ‘
way of movingthroughl T T ¢ OADPT OOOh O EOB80 x1 OOE CAC(

Analyze Residuals

Click theDiagnostics button to bring up the normal plot of residuals Ideally this

will be a straight line, indicating nooutlyi ng abnormalities. If you havea pencil

handy (or anything straight), hold it up to the graph. Does ibosely coverup all the

points?4 EA A1 Oreditthidesam@lezEO DAOOAO OEA OPAT AEI
normality. Youcanreposition the thin red line by draggingit (place the mouse

pointer on the line, hold down the left button, and mov EA 11T OOAQ 1T O EOC
pointd(the round circle in the middle). However,we A T Tré&cénmend you bother

doing this z the program generallyplacesthe line in the ideallocation

automatically. If you need to reset the line, simply doubleclick your left mouse

button over the graph.

Notice that the points are coded by color to the level of response they represent

going from cool blue for lowest values to hot red fothe highest In this example,

OEA OAA bl duistandifgD5 galn@ EBP&t@nd Shari think AOES O p wu C
should beOEOT x1T 1T 6O AAAAOOA EOGGO OIl EECES )
highlighted on this and aII the other residual graphs available via the Diagnostics

D;]"‘;::;T;!:‘:Vﬂxp y* Transform | [f~ Effects |% Anova | [ Disgnostics |+ hoel Graphs‘
)
i 2] Summary
1| Graph Columns Desi
H ign-Expert® Software R
i- 2] Evabaton Score Normal Plot of Residuals
- ] Analysis
L[ Rt:score (Analyze | Color points by value of
Score:
I 185 — 99 _|
Diagnostics Tool
i3 140 —— ]
] Point Prediction [Bisgnistcs Influsnce 95 3 E
Std# 11 Run# 14 V] Stud 90 3 =
X:1.947 =
Y:97.2 G > 30 _ o
B _sivs.Pre & =
] & wsRun g 70 o =
[ IPred. ve. Actual Eel g
O Boxoox 2 50 =
— o =
=) s Fact o
o= 30 = -EI
© 20 [
Color by | Score - g 10 - = =
Clear Points. =z 5 —f
] "
1]
I I I I I
-2.00 -1.00 0.00 1.00 2.00
Internally Studentized Residuals
For Help, press FL

Normal probability plot of studentized esduals (195 game highlightedl
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