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OneFactorRSMTutorial
(Part 1¢ The Basics)

Introduction

In this tutorial you will get an introduction to response surface methods (RSM) at
its most elementary levelz only one factor. It will be assumedhat at this stage

Ul 06 OA 1 AOOA O-Expertp shftwhre iadicdeatQrés by completing the
preceding tutorials. At the very least you ought to first do th€eneral One-Factor
tutorials, basic and advancedyefore starting this one.

The data for thisone-factor tutorial, shown below, comes fromRSM Simplified
(Mark J. Anderson and Patrick J. WhitcomBQO5, Productivity, Inc., New York

Chapter 1).

X: y:
Departure Drive time
(minutes) (minutes)

0 30
2 38
7 404

13 38

20 40.4

20 37.2

33 36

40 37.2

40 38.8

47.3 53.2

Commuting times as a function of when the drileaveshome

The independentkq@ OAOEAAIT A | FAAOTI 0q EO OEA AAPAO
commute to work at StatEase, Inc. ime zero(x=0) representsa 6:30 A.M. startso

for example, at time 40, the actual departure is 7:10 A.MAark wants to quantify

the relationship between time of departure and the length in minutes of his

commute 7 the responsed.6

, A ®&nid bysetting up this one-factor RSMexperiment in Design-Expert. Be
forewarned, we must do some editing of the design to deal with some unplanned
events in the actual execution. Fortunately, the software allasfor suchrevising in
the experimental design layout and deals witlany repercussions in the sulsequent
analysis.
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Design the Experiment

Start DesignExpert. You will seeour handy newquick-start page, which includes
the main menu and icon bar.Using your mouseclick New Design z or press the
blank-sheet icon/ on the upper left of the toolbar (or select File, New Design).

1. New Design
or
2. 0pen Design

Welcome to Design-Expert® Software from Stat-Ease, Inc.

To get started, click on the File menu and select either

Quickstart pagez New Desigrselectionhighlighted

You now see four tabst the left of your screen. Click théab labeledResponse
Surface. Then selectOne Factor design(Note that choosing only one factor
under the Central Composite or BoXBehnken designs is not possible as these
designsrequire multiple dimensions). Your screen should now look like the one
shown below. One factor is not an option on the Central Compdsi Design or Box

Behnken

Factorial
Combined

Moxture

Respense Surface

Central Composite
Box-Behnken

MWumeric Factors: |1 - |(1t01) '@ Horizontal

Categoric factors: w | (0 to 10) Vertical

One Factor Design

Design for 1 numerical factor using 2 levels for a linear model, 5 levels

MName ‘

0

Unitz

‘ Low High

(One Factor [
Miscellaneous
Optimal
User-Defined
Historical Data

T

A [Mumeric] |4

-1 1

One factor response surface design

Now enter for factor A theName, Units, Low, and High inputs as shown below.

Mumeric Factors: |1 - | (1to 1) @ Horizontal
Categoric factors: |0 - | (0 to 10} Vertical
Name | Units | Low High
A [Numeric] |peparture  minutes 0 40

Entering factor name, unitsandlow/high experimental range levels

- A O iiGaDtheory was that traffic comes in waves. In other wordgraffic does
not simply increase in a linear fashion as rush hour progressednstead, he
hypothesized that trafficbuilds up, backs off a bitandthen peaks in terms of
density of cars on the road into town. RSM designssuch as central composite

2 0One Factor RSM TutoriglPart 1
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(CCD)and BoxBehnken are geared to fit quadratic moded (refer to RSM Simplified
for math details). Generally this degree of polynomial proves more than adequate
for approximating the true response.But in this case where the response may be
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droplist is located near the bottom of your screen

Center points: 2

10 Runs

Model: [C.uhiu::

)

Linear -
Quadratic

After ¢lecting a cubic modegcenter points increased by default to 2)

Notice that the number of runs increasedrom 7 to 10 after upgradingyour model
from its default of quadratic. This upgradeincludes 2 center points added in by
default. Thus it takes only 3 more runs to design for the cubic model.

PressContinue to move on to theresponse entries Now enter theName and

Units inputs as shown below.

Hesponses: 1

Name

Unitz

J Drive time

minutes

Response data entry

PressContinue to see the resulting desigrdisplayedin randomized run order.

Modify the Design As Actually Performed

. 1Ol Al 1 U Ul Qdurscrdeih and Beltta$ pibcedure (recipe) sheet.
OADOI A O s BelptulAoQight-diick thezFackod E T AT O
column header, and from the pop-up menu selectSort by This Factor.

(i x AOAOR

Oi

Cl MNotes for MyDesign.dxp
¥ Design (Actual)
_'| Summary
L'I Graph Columns
°_C| Evaluation
- H| Analysis
L.} R1:Drive time (Empty
M Cptimization

Select

Std

Run

2
1
3
4

10

6
7
1
]
2

Factor 1
A Departure
minutes
0.00
0.00
6.64
13.34

20.01

Response 1
Dirive time:

Edit Infa...
Make Categoric
Insert Factor

Delete Factor

Sert by This Factor

Design layout sorted by factor levgyour run numbers may vary due to

randomization)

417 AAAT O1 Onistake Of awakeDifgdey, very late one morning, replace
the first Factor entry of 0.00 with his actual departure time 0f47.3.

Design9 E LJS NJi
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Factor 1 Rezponse 1
AcDeparture Dirive time
minutes minutes

47.3

0.00

First run re-entered at actual value of 47.3

That tardy start wasnot - A O Brily@istake. (Evidently Mark is not a morning
person!) He also got mixed up somehow on another specified departuzesoyou
must alsoreplacethe Factor entry of 26.66 with the actual value of2. (Strange but
true: Mark AE AT 8 O Adrécihesheet@ideftEod early that morning.)

Factor 1 Re=ponze 1
A:Departure | Drive time
minutes minutes

47.30
0.00
6.65

13.34

20.00

20.00

33.32

Changingthe secondotchedfactor level

Again, right-click the Factor column andSort by This Factor sowe canbetter see
how times now line up in this design

OK, notice how this design specifies some departure times to the ehandredth
decimal place, for example 6.68. ThisEl POAAOEAAI h Ol | AO6O 01 0
minute: ReplaceFactor levels 6.68 with 7,13.34 with 13, and33.32with 33 as

shown below.

Factor1 | Response 1 Factor 1 | Response 1 Factor1 | Response 1
A:Departure | Drivetime [i| A:Departure | Drive time A:Departure | Drive time
minutes minutes minutes minutes minutes minutes
0.00 0.00 0.00
200 2.00 2.00

13.34 13.00

20.00 20.00 20.00
20.00 20.00 20.00

3332 33.32 39

Rounding inconvenient factor levels
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That was a lot of work, so now i very good time to preserve iby selectingFile,
Save As. Type in the name of your choice (such d3riving) for your data file,

which will be saved as a *.dxtype.

[ PN Save As l&.‘
Save in: ; D¥8 - @ ¥ -
D= Mame ’ Date maodifi
i File name: Dirive time dxp - Save
Save as type: [Desjgn File {*.cbep) '] [ Cancel l
Save Aslialog box
Qick Saves I'x Ul 6686 0A DOI OAA O ANéxt dbterthd A OA

response valuesas shown below.

Factor 1 Response 1
A:Departure | Drive time
minutes minutes
0.00 30
2.00 38
7.00 40.4
13.00 33
20.00 40.4
20.00 2
33.00 36
40.00 vz
40.00 K iR

Entering response data

This is another good time to preserve your work, so click the Save icenon the

toolbar.

=M
||:| Notes | 23VE g.dxp

SavingtheOAODT 1 OA AAOA

ui 66 6A AT OAOAA

The design is done and the experiment completegnot quite as Mark originally
planned, but perhaps well enough. We will see.

Analyze the Results

Before westart the analysis be forewarned that you will now get exposed tquite a

number of statistics related to leastsquares regression and analysis of variance

Design9 E LJS NJi
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(ANOVA). If you are coming into this cold, pick up a copyREM Simplifieénd

keep it handy. For a good guided tour of thed®SM analysistatistics, attend the
Sat-Ease workshoptitled RSM for Process Optimization. Details ohis computer-
intensive andhandsonclash ET Al OAET Casa préregdistte, dafbk A A A
found atwww.statease.com Or simply visit our website o see valuable tips and
case studies.

Under the Analysis branch click the node labeledDrive time. DesignExpert
displays a screen for transforming the response.

[:' Motes for Driving.dxp
.27 Design (Actual)

] Summary To analyze this response, click on the above icons in succession.
Q Graph Columns

yi\ Transform EE Fit Summary: f(x} hodel % AN, @Diagnosﬁcs DModeIGraphs

Transformation Equation

2] Evaluation —|
H] Analysis n_squﬁre Ruoot None (lambda = 1.0}

R1:Drive time Natural Log ,
g Optimization Base 10 Log y =y
7 Inverse Sqrt
ﬂ Mumerical Inverse

ﬁ Graphical Power E
= Logit
.- ¥ Point Prediction Arism sqrt g

w

Predicted Value

Use with a typical response.

Response ranges from 30 to 53.2.
Ratio of max to min is 1.77333

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

Transformation options

As noted at the bottom othe abovescreen, in this case the respomsrange is not
that great (less than threefold), so do not bother trying any transformationz it can
remain at the default of none. However, before moving on, press thecreen tips®
button (or selectTips, Screen Tips). This is a very handy help system that tells
you aboutanyscreen youare viewing.

? g % DX8 Help = | E i
TN = = il
yl Transform Eiﬂ
—— Show Prirt  Options
To analyze this: -
Transformation Transform
Unless you have prior subject matter knowledge that suggests that
Square Root S . . .
Natural Log you apply a transformat_lon |mmed|gte_\y, t_hls screen is gem_aral\y one
Base 10 Log that you come bgck_to |fth_ere are indications in the analysis that a
Inverse Sart data transformation is required.
Inverse
EU\'!&EF » Click through the transformations and look at the information
og A )
ArcSin Sqrt provided in the.graphlc. . N

« Look at the ratio of the maximum to minimum response -
larger ratios indicate a higher likelihood that a transformation
may help the analysis. (This is printed in the box towards the
bottom of this screen.)

« Power family transformations require a positive (non-zero)
response. Use the "k" area to add a constant to the data if
required.

Coding for Anaj + Use the Box-Cox plot under the Diagnostics button to help
you choose a transformation.

Tips on transform screen in Desigixpert software
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As you travel from one screen to the next for the first time, keep pressirsgreen
tips to get a brief overview on a justin-time basis. For more detajlgo to program

Help and search a a specific topic
Now pressFit Summary. DesigrExpertb OT OEAAO A OOi i AoUu Oi

the underlying tablesz start by pressing theSum of Squares on the floating
Bookmarks tool. You then see a table thagvaluates each degree of the model
from the mean on up.

y:\ Transform | 25 Fit Summary  f{x)  Moded % anova | [+, Disgnostics DMDdeI Gr
| Sequential Model Sum of Squares [Type 1]
Sum of Mean F p-value
| Source Squares df Square Value Prob>F
Mean vs Total 15147.65 1 15147.65
Linear vs Mear 8485 1 94 85 363 0.0933
Cluadratic vs L 17.90 1 17.90 0.65 0.4445
Cubic vs Cuad 160.20 1 150.20 30.94 0.0014  Suggested
Cluartic ve Cub 0.087 1 0.087 0.014 0.8102
Fifth vs Quartic 1518 1 1518 3.84 01215
Bookmarks Bl Sixth ws Fifth 9.31 1 9.3 4.30 0.1295
Tap | Residual 548 3 216
Summary Total 15451.68 10 154517
i Sum of Sguares |
Lack of Fit J—
F-Sguared "Sequentiz! Mode! Sum of Squares [Type I Select the highest order polynomial where the
Pop-Out “iew - L R N
- additional terms are significant and the model iz not aliazed.

Fit Summaryz table of sequential model sum of squares

See RSM Simplifiechapter 4 if you are interested in the details.The program

suggests the cubic model and underlines that line in this table of sequential sum of

squares. The extremely low gvalue indicates a highly significant advantagehen
AAAET ¢ OEEO
Remember to try the screenips on this screen.Also, tryright-clicking on a given
cell to see if the program offers contexsensitive Help as it does below

1 AOAI

p-value

Prob > F

0.0933
0.4449
0.0014
0.9102
0.1215
0.1298

Copy

Help

Cunnested

i

x £ A Ol qialirddAAU AAAT

Accessing contexgensitive Help by rightlicking a report cell
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Also, considerreferring to program Helpvia the main menu

Scroll downto the next secton of output, which displays tess for lack of fit.

Source
Linear
Quadratic
Cubic
Quartic
Fifth

Sixth

Pure Error

Lack of Fit Tests

Sum of

Squares

202.76

184.86

2466
2457
8.40
0.088
£.40

Mean F p-value
df Square Value Prob=F
] 3379 10.58 0.0890
5 36.97 11.55 0.0816
4 8617 1.93 0.3595 Suggested
3 8.19 255 0.2533
2 470 1.47 0.4051
1 0.088 n.ozy 0.8837
2 3.20

"Lack of Fit Tests™ Want the selected model to have inzignificant lack-of-fit.

Lack of fit tests
The cubic model produces insignificant lack of it OEA 06 O CT 1T AA

On the floatingBookmark press theR-Squared button to jump down to the last
section of the fit summary reportz model summary statistics.

Source
Linear
Quadratic
Cubic
Quartic
Fifth

Sixth

Model Summary Statistics

Std.
Dev.
511
523
2.28
2.49
1.99
1.47

"Mode! Summary Statistics™

and the "Predicted R-Squared”.

Adjusted Predicted

R-Squared R-Squared R-Squared PRESS

0.3120 0.2280 -0.3182 400.74

0.3709 018912 -1.1770 661.83

0.8978 0.8457 0.5324 11177 Suggested

0.8981 0.8166 -0.4539 44504

0.9480 0.8831 -11.4044 3771.14

0.9787 0.9350 -5.5842 2001.70

Bookmarks @
Focus on the model maximizing the “Adjusted R-Squared™ Top
SUMMmary

Sun of Souates
Lack of Fit

Model summary statistics

It should be no wonder that DesigrEXxpert suggests cubic. Look how much lower
the standard deviation is from this model and how much better its compared with
lower-order models for Rsquaredz raw, adjusted and predicted. Also the cubic
model produces the least PRESS (predicted residual sum of squares) good
measure of its relative precision for forecasting future outcomes.

Move on by pressng the Model button.

8 One Factor RSM TutoriglPart 1

Design9 ELISNI y ! aSNIDa



DX804A-OneFactorRSA?P1.docxRev.4/8/10

y* Transtorm ROV

= Fit Summary | f{x)  Model —&

@ Disgnostics

D Model Graphs

Selection: | Manual -

Intercept |
A-Departure |
Al ¥

AZ I

The cubic model chosen

) (pBe@et the way the software suggested, so without further ado, pregsNOVA
for the analysis of variance.Select theView to provide an Annotated ANOVA.

File Edit Display Options  Design T

[ & g ¥ Annotated ANOVA

(L1 Hotes fo
. 271 Desig

Show Cell Borders
Pop-Out View

Toolbar
Status Bar

Show Bookmarks

™ Y Y

View menu for ANOVA report

DesignExpert reports that the outcome for the model isstatistically significant. It

also tells you that the &ck-of-fit is not significant.

yl Transfarm | EE Fit Summary f(x} hodel % AMONA, & Diagnostics DMDdeI Graphs
| | | | | |
| Use your mouse to right click on individual cells fer defintions.
= Response 1 Drive time
= ANOVA for Responze Surface Cubic Model
_Analysis of variance table [Partial sum of squares - Type llI]
= Sum of Mean F p-value
= Source Squares df Square Value Prob > F
Model 27285 3 50.98 17.58 n.oozz significant
A-Departure 76.57 i 76.57 14.79 0.0085
| A 13.11 i 13.11 2.53 01627
A 160.20 i 160.20 30.54 0.0014
Residual 31.08 6 518
= Lack of Fit 24 66 4 617 1.93 (0.3696 not =ignificant
= Pure Error 6.40 2 3.20
Cor Total 304.02 5

Analysis of variance (ANOVZ&)annotated to indicate statistical significance

Below the ANOVA table you see further discussion dhe statistics.

Design9 E LJS NJi
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The Medel F-value of 17.58 implies the model iz =ignificant. There is only

a 0.22% chance that a "Medel F-\Value™ this large could occur due to noize.

Values of "Prob = F" less than 0.0500 indicate model termz are significant.

In this case &, A3 are significant model terms.

‘falues greater than 0.1000 indicate the moedel terme are not =ignificant.

If there are many insignificant model terme (not ceunting these reguired to support hierarchy),

maodel reduction may improve your model,

The "Lack of Fit F-value” of 1.93 implies the Lack of Fit iz not significant relative to the pure

error. There iz a 36.96% chance that a "Lack of Fit F-value” thiz large could ccour due

to noize. Men-significant lack of fit iz geod — we want the moedel to fit.

Analysis of variance (ANOVA&romments below the table

Scroll downto the next section of output, which displays various model statistics,
such as RSquared. (Or simply pressR-Squared on the floatingBookmarks
palette.)

Std. Dev. 228 R- d 0.8972 ]
— & Square Bookmarks @

Mean 38.92 Adj R-Squared 0.2457
— T

CV. % 5.85 Pred R-Square 056324 —p
— A8,

PRESS 1177 Adeq Precisior 14.274 —_—
— R-Sguared
— Coefficients

The "Pred R-Sguared” of 0.6324 iz not a= close to the "Adj R-Sguared” of 0.2457 a= one might Equstions
__|normally expect. This may indicate a large bleck effect or a possible problem with your medel P op-Qut Yissw

and/or data. Things to consider are model reduction, response tranformation, outliers, etc.

"Adeq Precizion” measures the =ignal to noize ratio. A ratio greater than 4 is dezirable. “our

| ratio of 14.274 indicates an adeguate signal. This moedel can be used to navigate the design zpace.

PostANOV Astatistics

Most of these measuretavealready appeared in the Fit Summary report, but a few
are newly reported. Read the annotations and, if you need more detail, get Help by
right -clicking on any particular statistic.

Scroll downfurther or click Coefficients on the floatingBookmark palette to see
details on the model coefficients, including confidence intervals (Cl) and the
variance inflation factors (VIF)z a measure of factor colinearity A simple rule-of-
thumb is that VIFs less than 10 can be safjetlisregarded, so perhaps Mark did not
botch things too badly by missing some of his scheduled times for departure.

Coefficient Standard 95% CI 95% CI
Factor Estimate df Error Low High VIF
Intercept 36.29 1 1.20 35.36 4122
A-Departure -9.34 1 243 -15.28 -3.40 7.43
AZ =279 1 1.78 -T.08 1.50 1.84
AR 1271 1 229 Tz 18.31 9.47

Details on model coefficients

After this you see the predictive equations in terms of coded factor levels and the
actuals

109 One Factor RSM TutoriglPart 1 Design9 ELISNI y ! &
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Final Equation in Terms of Actual Factors:

Drive time =
+32.12845
+1.71926 *Departure
-0.10234 *Departure?
+1.58923E-003 * Departure?

Final equations for predicting drive time

This last formula will be most useful for Mark, because he can simply plug in his
departure time in minutes (remember that zero represents 6:3@G. m.) and get an
estimate of how long it will take to drive into town for work at StatEase. However,
it pays to do some checking before making use of predictive models generated via
RSM.

Analyze Residuals

Press theDiagnostics button to see a normal plot of the residuals

y* Trenstomm \ Fnsummavv‘((x; Wosel ‘% siovA |;mam.cs DMudmaphS\

Design-Expert® Software .
Drive time Normal Plot of Residuals

Color points by value of
Drive time:
53.2

30

Std#2Run#6
X:0.718
Y: 65.0

80

Normal % Probability

2.00 1.00 0.00 1.00 200

Internally Studentized Residuals

Normal plot of residuals (longest drive time highligad)

Notice they are colored by drive time. Click the red ongthis is the longest

commute resulting from Mark oversleeping one day when the design said he ought

to have left at the earliest time.

7A AT O1TA OGAU A 110 i1 OA llAdobdDubcad&dithe D1 T Oh
points line up nicelyand the test for departure fromnormality is insignificant. For

more details, press Tips. Also, refer to preceding tutorial General GRactor z Part

1, where it delves into the Diagnostic tools of Desigixpert software.

On the floatingDiagnostics Tool, press thePredicted vs Actual button to see a
plot showing how precisely the drive time is modeled.
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Predicted vs. Actual

Diagnostics Tool @ 56,00 —|

iDiagnosﬁcs Influence

| Studentized

5000 —

[#] Mormal Piot
aw ]
|:| gjws. Run
__|Pred. ve. Actual.
Box Cox

gj ws. Factor

Predicted

40.00 —

3500 —

Color by | Drive time - 000 |
Clear Points ‘ ‘ ‘ ‘ ‘ ‘
30.00 35.00 40.00 4500 50.00 5500
Pop-Out View

Predicted versus actual response

Actual

The pointsshow some scatteraround the 45 degree linan the times below 40, but

it hits the high point directly. However recall that Mark never intended to leave so

1 AOA OEAO EAGA GCAO ET O OEA OOOE EI 60 OEAO
including the result, he degraded the quality ofhe original design lad out by

DesignExpert. In particular, the added point is very influential in the fitting and

thus gets predicted very tightly.

This flaw becomes very obvious vianother diagnostic plot:on the floating
diagnostics tool,click the button labeledinfluence and choose the option for
Leverage. (Note: your plot may differ due to the randomization of run order that
DesignExpert changes whenever it rebuilds a design.) You should now see that the
leverage for the longest drivetime point falls above the red-line threshold for this
statistic z twice the average leverage. For your information, the average leverage
(0.4) is simply calculated by dividing the number of model coefficients (4 including
the intercept) by the number of runs (10).
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Diagnostics Tool @

Diagnosﬁcsl Influance

Ext. Student &
o]  Leverage
DFFITS
DFBETAS
Cook's D
Report

] [\ LD\ EED

Color by | Drive time -
Clear Points
Pop-Out View

DX804A-OneFactorRSA?P1.docxRev.4/8/10

Leverage

Leverage vs. Run

1.00 —|

060 —

020 —

Run Number

Leverage your pattern may differ due to randomizatiorof run order)

Do not assume thisighlighted point is an outlier. In fact, Mark (to his chagrin)
observes similarly long drive times whenever he departs late from home. However,
this particular set of experimental data relies heavily on this one point for fitting

one or more of the model terms. Iyou want to assess whether this point is an
outlier, click the Ext. Student g; (externally studentized residuals)plot.

Diagnostics Tool @

Diagnosﬁcsl Influsnce

Ext, Stdent
Leverage
= DFFITS
DFBETAS
Cook's O
Report

Color by | Drive time =
Clear Points
Pop-Out View

Externally Studentized Residuals

Externally Studentized Residuals

6.00 —

400 —

200 —

-200 —

400 —

600 —

Run Number

Externally studentized residualg an outlier evaluation (your run order may differ)

Now it becomes obvious that the decision to kegethis particular point, even though
unplanned, may be acceptable. Ultimately this depends gour subjectmatter
knowledge (in this case Mark draws on a decade of experience commuting daily
into work) and confirmation runs (yes, if you leave so late thayou get caught in
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rush hour, you will spend more time driving: Add this to the list of sure things,

along with death and taxes).

I'TAA ACAET xAG0OA Cii1 OOAA 1T OAO OEA AAO
I EO Al

OAOCEAOGAI DPITO | UG es3itgie Aipds $11760

Ei O °
A OE!

> >

View the EffectsPlot

OK, we are finally at the stage where we can generate the response surface plot and
see howdrive time varies asafunction of the time of departure: PressModel

Graphs to produce the response surface plotThe dotted lines represent the 95%
confidence band on the meaprediction at any given departure time.

¥ Tensiom ‘; Fr\SummEN‘((x' Wodel ‘% AAAAA ‘: gggggggggg Dwcseicrapns

Design-Expert® Software
Drive time One Factor

— Cl Bands 55 —|

X1 = A: Departure

Drive time

A: Departure

One factor model graph (response surface plot)

Oops! The program still thinks Mark will never leave more than 40 minutes later
than the earliest time (6:3 A.M.). But as you know, he goofed up one morning and
left later. With your mouse over the plotright-click and selectGraph

Preferences to remedy this discrepancy between planned and actual maximum
factor level.

Garaph preferences. ..

| | |
20.00 30.00 40.00

Graph preferences menu

On theX Axis dialog box, which comes up by default, change th&gh level to 50.
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Graph Preferences ﬁ

X Puis |Y.Pn-:is | Forts and Colors I Al Graphs | * Graphs |

Low 0.00 0
High = 50.00 40
Ticks &

Format 0.00 -

Graph preference options (via rightlick on plot)

Finally, select theY Axis tab and enter for theLow end a value of30 and for the
High side the levelof 70.

Changing the Y axisange

Click OK to see how this changes the plot(The warning about the factor value

being outside of the design spacis a helpful reminder that Mark overslept that one
morning and left much later than planned.)
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