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CO NTE NTS * Click on the links to

jump to that page in
the presentation. *

1. Minitab Environment

Uploading Data to Minitab/Saving Projects
Graphical Summary (“First Look”)

Normality Test (Is your data normally distributed?)
Descriptive Statistics (Mean, Variance, Range, etc.)
Confidence Intervals and Plots (Estimates of the mean)
ANOVA tables (Analysis of Variance)

Hypothesis Tests (Are two sample means significantly
different? Or are they equivalent?)

9. One-Way ANOVA (Comparing 3 or more sample means)
10. Tukey Comparisons (Comparing 12+ sample means)

11. Standardizing Data a
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WHAT 1S MINITAB? * For more Minitab

tutorials, click the
links below. *

o A program used for statistical analysis
o As of June 2014, version 16

o Can be used for:

o Basic Statistics
Graphs/Summary Statistics
Confidence Intervals
Hypothesis Tests
ANOVA Tables

e Regression Analysis and Modeling
Simple Regression

General Linear Models °
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How to Use Minitab- 2. Regression Analysis & Modeling.pptx

WHAT IS MINITAB?

e Quality Control
Control Charts
Capability Analysis
Gauge R & R Studies

e Design of Experiments
Randomized Complete Block Designs
Factorial Designs
Fractional Factorial Designs
Split-Plot Designs
Response Surface

+» Unfamiliar with these terms? No worries! They will be Q
explained later on.

Return to Contents



How to Use Minitab- 3. Quality Control.pptx
How to Use Minitab- 4. Gage R & R Studies.pptx
How to Use Minitab- 5. Design of Experiments.pptx

MINITAB ENVIRONMENT
o Project Window
e Where you enter in your data

o Session Window
e Where your results/output will be displayed

o Toolbar/Dropdown Menus
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MINITAB ENVIRONMENT

S

5/29/2014 4:52:32 PM
Welcome to Minitab, press FL for help.
Session Window
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@ Worksheet 1 =

PROJECT WINDOW + Lap | a1 | o ca | o cé c7

Date |Operator| Part |Measurement
9

529 A
10
10
8

529 A
529 A
5/29 A
5/29 B
5/29 B
5/29 B
5/29 B

7
9
10
9

PN FUR S RSN R TE R L R

o Minitab analyses data

. 1
in columns

o If data arranged in rows,

transpose in excel first

o Transposing in Minitab
may mess up your data

2 o |k |t | [ [ [ |
;wcﬂﬂmmhww—‘ﬂwmqmmhwwd

o First Row (C1, C2, C3, etc.) > Column Labels
D =Date T = Text Blank = Numeric

o Second Row -> Variable Names 6
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GETTING DATA INTO MINITAB

1. Type in yourself

2. Copy/Paste from Excel

o Highlight/copy cells in Excel

o Highlight exact # of cells in Minitab Project Window
(MUST be exact dimensions)

o Paste

3. Import
e File>0Open Worksheet
o Select the Excel file and Open

e This will import all worksheets from the file. °
Close out any you don’t want.
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IMPORTING DATA FROM EXCEL

i Cale Stat Graph Editor Tools Window Help Assistant

1 i g [ ] wnEBE |~ 22dheY 2]
J 2 Open Project... Cule0 j‘ b% ‘ Q J ARTOON » 1AM

n [l SaveProject Cirl+§

Save Project As.
Project Description...

nt Worksheet

g Save Cu
Save Current Worksheet As...
Worksheet Description...
Close Worksheet

2% Query Database (ODBC)...
Open Graph...
Gther Files 3
Save Session Window As...

& Print Session Window... Crl+P
Print Setup...

Exit
- @
1 CAUsers\..\Minitab Files\Wonder Etch Depth All Data.MP)

2 Wonder Etch Depth 05-23-14 Minitab.MP)
3 Wonder Etch Depth 05-27-14 Minitab.MP)

4 C:\Users\..\ELBE\Wonder Etch Depth All Data.MP) =
™| Y| i
[ Worksheet1 =+ [ =]=]
c1 c2 3 c4 c5 c6 c7 (=] c9 c10 i c12 c13 c14 c15 C16 7 c18 c19 c20 [=1] c22 c23 —j

1

2

3

4

5

6

7

]

9

10

1

[Editable [

Return to Contents




SAVING PROJECT

o Saving your Project will:
o Save all data entered into Project Window(s)
e All output in the Session Window

File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

O New.. Ctrl+MN L—@; T B
[ Open Project... Ctrl+0
= [ Save Project Ctri+s B

Save Project As...

Project Description...

Lﬁ" Open Worksheet...
Save Current Worksheet

Save Current Worksheet As...
Worksheet Description...
Close Worksheet
8% Query Database (ODEC)... \ Can also save

Open Graph... individual
Other files ’ worksheets to
Sawve Sezzion Window As...

S open in other
&3 Print Session Window... Ctrl+P .
Print Setup... projects
Exit
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GRAPHICAL SUMMARY

o Great “first look” at your data

o Add the variable(s) you want to look at in “Variables” box

o Can also split data up using "By variables”

o Will produce separate graphs of “Variable” for each "By Variable”

{11 Winitab - Wonder Etch Depth All Data NP1 NN

File Edit Data Calc| Stat Graph Editer Tools _ﬂindow Help  Assistant

Basic Statistics 4 RS Display Descriptive Statistics...

=Hd &
g
Session

Regression
ANOVA

DOE

Control Charts
Quality Tools
Reliability,/Survival
Multivariate
Time Series
Tables
MNonparametrics
EDA

Power and Sample Size

3
3

* *r v v ¥ v v v wv v

%S Store Descriptive Statistics...
dh

b3l Graphical Summary...

12 1-SampleZ...
1t 1l-Samplet.
2t 2-Samplet..
1t Paired t..

1P 1 Proportion...
2P 2 Proportions...
s1p 1-Sample Poisson Rate...

&% 2-Sample Poisson Rate...

&£ 1 Variance...

o, 2 Variances...

oF
EoR Correlation...
OV Covariance..,

A Normality Test...

TEST ==

'){2 Goodness-of-Fit Test for Poisson...

Data in the following examples: There are
rectangle pieces with die on each. The die

have different diameter sizes. We are

measuring the width of a porous material
surrounding each die. Pieces were etched

using different methods.

Graphical Summary

C1 Date

C4 Piece

C5 Row

C6  Position
C7  Diameter

Variables:

By variables {optional):

Confidence level: | 55.0

oK | Cancel
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GRAPHICAL SUMMARY/NORMALITY

Output: Summary Statistics, Histogram, Test for Normality, etc.

Summary for Measurement

Anderson-Darling Normality Test
A-Squared 313 .
P-Value < 0.005 Normality Test:
Mazn 29.593
StDev 10,372
Variance 107.570 - H 1
jrene | wmeT P-Value < 0.05  Data not normally distributed
Kurtosis -0.580676
N 413
Minimom 10,500 Why is this important? Many statistical
Qe 2o techniques assume normality of your data
3rd Quartile 35,000

L T 22 = = = = Masimum 52,000
55% Confdence Interval for Mean Anderson-Darling Test only good for larger
— T 28.5%0 30.5%

98% Confidence Interval for Medizn Samples (n > 20)
25.000 31,000

950 Confidence Interval for StDew .

95% Confidence Intervals 9.709 = 11,132 § If n < 20, see neXt SI'de.
Mean I -
Mafan b -
280 285 20 25 300 305 310
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NORMALITY TEST USING PROBABILITY PLOT

1] Minitab - Minitab Example.MP)

File Edit Data Calc 5tst| Graph Editor Tools

B &
N

| Scatterplot..,
Matrix Plot...
E"? Marginal Plot...

Session

dlh Histogram...
& Dotplot...

itz Stem-and-Leaf...

% Probability Plot...
|~ Empirical CDF...
™\ Probability Distribution Plot...

lbg8 Boxplot...

[tx? Interval Plot...

[s¥ Individual Value Plot...
[% Line Plot...

O BarChart...
& Pie Chart...

B 3D Surface Plot...

Window Help

Assistant
j3=
S——

' 4

Prebability Plots

Single

Multiple

Output

8
b

Probability Plot of Measurement

Normal - 95% CI

@

Percent
BuEBEd g 88

n B

i

I
B

Measurement

u T
20 30 40 50 60 70

Mezn .59
StDev 1037
N 413
AD 317
P-vzlus  =0.005

If the data are normally distributed, most

Use if sample

Cancel | \
2 5
Probability Plot - Single [

C4 Piece Graph variables:
€5 Row MEasurEmenﬂ -
C6  Position
C7  Diameter
C&  Measurement

Distribution. .. | Scale... | Labels...

Multiple Graphs. .. | Data Options... |
Help oK Cancel

red data points should lie on the center
blue line. Almost all points should be
within the outer blue lines.

The plot to the left shows data that is NOT
normally distributed.
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DESCRIPTIVE STATISTICS

[11] Minitab - Minitab Example.MPJ

File Edit Data Calc| Stat Graph Editor Tools _ﬂindow Help  Assistant
zale i I [
Regression »| RS Store Descriptive Statistics...
; ANOVA b 9§ Graphical Summary... =
[EE Session DOE g 12 1-SampleZ... =
Control Charts 3 1t L-Samplet..
Quality Tools

3
21 2-Samplet..

<

Reliability/Survival

1t Paired t...
Multivariate 3
Time Series | 1P 1 Proportion...
Tables »| 2P 2 Proportions...
&Cmparametric; e 519 1-5ample Poisson Rate...
EDA > <% 2-Sample Poisson Rate...

Power and Sample Size ¥ | g2 1 Variance...

of, 2 Variances...

4

I
=]
o

Correlation...

[

o
=1
<

Covariance...

bl

Mormality Test...

Goodness-of-Fit Test for Poisson...

XN

Display Descriptive Statistics

Cl Date

cz D

C3  Method
C4  Piece

C5 Row

C6  Position
C7  Diameter

C8  Measurement

Variables:

Measurement

By variables {optional):

Help

Diameter| -
Statistics... | Graphs. .. |
oK | Cancel |

Jrn;".im.r\ et

[ Ey T

#

Display Descriptive Statistics - Statistics

Shows various summary
statistics like mean,
variance, range, etc.

Can select what
statistics you want to
see

[¥ SE of mean

v Standard deviation

[ variance

[~ Coefficient of variation

¥ First quartile

v Median

[V Third quartie

[ Interguartile range
[ Mode

Help

[ Trimmed mean
I Sum

V' Minimum

vV Maximum

[ Range

[ Sum of squares
[ skewness

I Kurtosis

[~ MssD

¥ N nonmissing

¥ N missing

[ N total

[~ Cumulative N

™ percent

[ Cumulative percent

Check statistics
{* Default
™ None
Al
oK | Cancel |

M
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DESCRIPTIVE STATISTICS

o Output stored in Session Window
o Can Highlight and Copy all text

/] Minitab - Minitab Example.MPJ
File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

FH & oo @BTIAH CTE | CBREOHE T EEE @
- [ =
(€ Session

Welcome to Minitab, press F1 for help.

Results for: Minitab Example.XLS

Summary for Measurement

Descriptive Statistics: Measurement

Variable Diameter N N+  Mean SE Mean StDev Minimm QL
Measurement 0.70 38 0 37.84 1.61 9.90 15.50  33.83
1.10 38 0 30.28 1.60 9.86 11.50  25.50
1.40 265 0 29.768 0.630 10.259 10.500 20.000
1.75 37 0 26.82 1.47 e.23 10.50  22.00
2.10 335 0 21.41 1.01 5.99 12.50 17.00
Variable Diameter Median Q3 Maximum
Measurement 0.70 40.00  45.75 50.50
1.10 30.25  37.63 51.00
1.40 30.000 38.000 52.000
1.75 27.00  32.7%5 45.50
2.10 18.50  26.50 37.00
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CONFIDENCE INTERVALS/INTERVAL PLOTS

o 95% confidence intervals (C.I.) for mean

o Your data is a sample from a large population
o Use C.I. to estimate the “true” mean for the population
o 95% = confidence level

o Graphical Summary produces C.I. for mean, median

and standard deviation

o Can change confidence level to what you want
o Higher level means wider interval. Usually 95% is sufficient
o Smaller sample sizes and larger std. deviation produce wider intervals

o Can draw interval plot to visualize the intervals

** http://en.wikipedia.org/wiki/Confidence interval#Meaning and interpretation Return to Contents



http://en.wikipedia.org/wiki/Confidence_interval

CONFIDENCE INTERVALS/INTERVAL PLOTS

) i - vinia e A

File Edit Data Calc Stat | Graph Editor Window Help Assistant
=2 == B e 12

Session

Tools
Scatterplot...
Matrix Plot...

W

Marginal Plot...

=

Histegram...
Dotplot...

Stem-and-Leaf...

Probability Plot...

Empirical CDF...

Probability Distribution Plot...

W
[
n

Boxplot...

% Interval Plot...
ii} Individual Value Plot...
Line Plot...

I E

X FE

ime Series Plot...

I
Area Graph...

I
o

ntour Plot...
3D Scatterplot...
3D Surface Plot...

=R ER SE

Interval Plots

=x=)

One ¥
Simple

1

Multiple Y's
Simple

gt

W1 w2

Help

With Groups

Interval Plot of Measurement
95% CI for the Mean

Output: 1

70

60 4

504 %
40 | ]
ALY

204

Measurement

10 4

Diameter

Method

Can find
intervals (for
the mean) of
specific
group(s) in
your data
oK Cancel
g ~
Interval Plot - One Y, With Groups @
C1 Date Graph variables:
2 D m
€3 Method Measurement
C4  Piece
C5 Row N
C5  Position
C7  Diameter Categorical variables for grouping (1-4, outermost first):
C8  Measurement Method Diameter| -
Scale... | Labels... | Data View... |
| Multiple Graphs. .. | Data Options... |
Help oK | Cancel |
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ANOVA TABLES

o Analysis of Variance

o How much of your variation is within groups?
o How much of your variation is between groups?

o Are the means of 2 or more samples statistically
equivalent?

« ANOVA tables can answer these questions. They

are used in various other areas of statistics too
Seeing how well a regression model fits data
Finding Repeatability and Reproducibility in Gage R & R Studies

« One-Way ANOVA tables are used to compare the means of
more than 2 samples. In order to proceed with One-Way
ANOVA, we need to understand Hypothesis Tests.
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HYPOTHESIS TESTS

o Answer questions like: Are population means equivalent? Is one

greater than the other? Do populations have the same std.
deviation?

o Each test contains two hypotheses:

1. Null Hypothesis: This is the “default” hypothesis. Usually, it
assumes there is no relationship between 2 phenomena
ex.) 2 population means are equivalent.

2. Alternative Hypothesis: Another hypothesis that could be true
ex.) mean 1 is larger than mean 2

The goal is to either:
1. Not Reject the null hypothesis or
2. Reject the null hypothesis, in favor of the alternative
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HYPOTHESIS TESTS

o After the hypotheses have been stated, the test quantifies the

evidence against the null hypothesis. This evidence is reflected in
a value known as the test statistic.

o From this test statistic, we get a p-value, which is used determine
whether to reject the null hypothesis or not.

Large p-value - large amount of evidence in favor of the null hypothesis
Small p-value - small amount of evidence in favor of the null hypothesis

Rule of Thumb: p-value = 0.05 - do not reject the null hypothesis

p-value < 0.5 - reject the null hypothesis in favor of the alternative

Click here for more information about p-values, if interested.
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ONE-WAY ANOVA

o As mentioned before, it is used to compare the means of more than
2 samples.

How does it work? It's a Hypothesis Test!

Null Hypothesis: the samples were drawn from populations with the same

mean values.
Alternative Hypothesis: the samples were drawn from pops with different

mean values.

o Note: In this case, if you reject the null hypothesis, you ONLY know that at
least one of the samples is different than the others. But you do not know

which one it is.

Can use confidence intervals to estimate the difference between population
means. Intervals that do not contain O indicate the means are significantly a

different.
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ONE-WAY ANOVA / HYPOTHESIS TESTS

o Can use Minitab Assistant (v.16 only)

[7T7 Minitsb - Minitab ExampleM

Eile Edit Data Calc Stat Graph Editor Tocols Window Help | Assistant
=EH & 7] T ) # ® 7 Measurement Systems Analysis (MSA)... 7

R — Capability Analysis..

Graphical Analysis...

Session Hypothesis Tests...

Regression...

Hypothess Texts Select what type of test
S ne you want to do.

samples, or between multiple
samples.

Control Charts...

Here, we will proceed with
“One-Way ANOVA” in the
3rd column.

Assistant - Hypothesis Tests =

Choose a Hypothesis Test Remember, this is for
P ' comparing means of more

than 2 samples.

What is your objective?

¥ ¥ ¥
Compare one sample Compare two samples Compare more than
with a target with each other two samples
Help me choose Help me choase Help me choose
e .
’—'_|" 1-Samplet Wo—e—  LSamplet i W One-Way ANOVA
u ro
’_._F 1Sample PR Paired t ; . Standard Deviations Click to perform this test. }
@ Standard Deviation ¥ e+ Test
o 2-sample
U, Standard Deviation
- 1-Sample o Chi-Square
P % Defective e 2-Sample 1 ra % Defective
P —e— % Defective
) - Chi-Square Chi-Square Chi-Square If you are comparing only two
Wl Goodness-of-Fit L Test for Association B e BB Testfor Association Yy p g Y
samples, use the 2-Sample t test.
Cancel Data from your samples should be

in separate columns.

Return to Contents




ONE-WAY ANOVA / HYPOTHESIS TESTS

, . * This process in
One-Way Analysis of Variance (ANOVA) @ -«
bl Minitab only works for
Sample data *
How are your data arranged in the worksheet? 1 2 sam p I €s or IeSS "
Y data for each X value are in separate columns j

Y data for each X value are in separate columns

¥ data are in one column, X values in another column Use TUkeV methOd |f
you have more than
12

Test setup

What level of risk are you wiling to accept of conduding differences among the means when
there are none?

Alpha level: |0.05 =

Power and sample size (optional)

How much would the means need to differ by to have practical implications? E A

Cne-Way Analysis of Variance (ANOVA)
Difference:

Sample data

How are your data arranged in the worksheet?
oK Cancel

f data are in one column, X values in another column -

¥ data column: ’m
ChOOSG hOW your data |S Set Up ¥ values column: | Diameter

Test setup

What level of risk are you willing to accept of conduding differences among the means when
there are none?

Alpha level: 0,05 4

Power and sample size {optional)

How much would the means need to differ by to have practical implications?

Difference: ||

oK Cancel

Several windows will
now pop up with your
results, as well as
some interpretation.

<€
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ASSISTANT OQUTPUT

Also provides confidence intervals for

the means

One-Way ANOVA for Measurement by Diameter

Do the means differ?

0 005 01

Yes
P = 0.000

Differences among the means are significant (p < 0.05).

Means Comparison Chart

Red intervals that do not overiap differ.

Summary Report

>05 ( st

No

21 —_—
175 —_—
1.4 ——
11 —_—
0.7 — e
20 25 30 35 40

Which means differ?
Differs from

21
175
14
11
0.7

[ I TN

345
5

[ ]

5
5
2

[

Comments \

implications.

You can conclude that there are differences among the
means at the 0.05 level of significance. Use the Comparison
Chart to identify means that differ. Red intervals that do not
overlap indicate means that differ from each other. Consider
the size of the differences to determine if they have practical

One-Way ANOVA for Measurement by Diameter
Power Report

Power What difference can you detect
What is the chance of detecting a difference? with your sample sizes?

< 40% 60% 90%  100% DfeTcnos Power
3.4596 18.8 - £0.0
6.5403 60.0-99.7
SeETD 9.1353 7.2346 70.0 - 100.0
Based on your samples and alpha level (0.05), you have at 8.0378 80.0 - 100.0
least a 90% chance of detecting a difference of 9.1353, and 9.1353 90.0 - 100.0

at most a 60% chance of detecting a difference of 3.4596

Power s a function of the sample sizes and the standard deviations. To detect differences smaller than

8.0378, consider increasing the sample sizes.

Statistics
Sample Standard Individual
Diameter Size Mean Deviation 959% CI for Mean
0.7 38 37.842 9.9023 (34.587, 41.097)
11 38 30.276 9.8576 (27.036, 33.516)
1.4 265 29.766 10.259 (28.525, 31.007)
175 37 26.919 8.9346 (23.940, 29.898)
21 35 21.414 5.9871 (19.358, 23.471)

One-Way ANOVA for Measurement by Diameter

Distribution of Data
Compare the location and spread.

Diagnostic Report

Data in Worksheet Order
Investigate outlers (marked in red).

{ine
o S

One-Way ANOVA for Measurement by Diameter

Report Card
Check Status Description
Unusual There are no unusual data points. Unusual data can have a strong influence on the results
Data
Sample The sample is sufficient to detect differences among the means
Size
Normalty Because all your sample sizes are at least 15, normality is not an issue. The test is accurate with
nonnormal data when the sample sizes are large enough.
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TUKEY COMPARISONS

o Are means of samples/groups significantly different?

o Use Tukey’s Method

o Pair-wise comparisons of means
o Calculates confidence intervals for Mean 1 - Mean 2, for all pairs.

o If the confidence interval contains 0, no significant difference b/w the
two means.

o Then, using these intervals, can “group” means. Means in same group
are not significantly different.

o What's special about Tukey’s method? Considers all comparisons
simultaneously. Confidence levels of the individual intervals are
adjusted in order to reduce error.

o Use if you have more than 12 “groups” whose means you want to
compare.
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Minitab - COIST.MPJ - [Sessior
e Edit Data Calc Stat ph Editor Tools Window Help Assistant

ZH & soeloc @1 1460 d CBEO

MINITAB- TUKEY e

Results for: COIST-019 thru COIST-143

One-way ANOVA: Shear Normalized versus Location

[ 1] Minitab - COIST.MP) - [Session]
le Edit Data Calc| stat Graph Egitor Tools Window Help Assistant ig‘:gﬁm Eg 268 i 1 }g’g B 65 o ,J,Jg
SH| S|4 | EesicSatic '||®?ﬂ“*€§ ® wnlE |Jﬁs|-§-§m5mﬁ‘|wd;|0| Erzon 1117 252115 2.28
Re N » T T i Total 1135 2789.90
I ANOVA » i o ATOON - \_’]m‘
ANOVA P one-way 5 =1.502 R-3q = 9.63% R-Sg(adj) = &.18%
| DOE ¥ | % One-Way (Unstacked)...
Control Charts »| BB Two-Way...
Quality Taols ) E Analysis of Mesrs... ;Egi:éd\;:;iﬁ% CIs For Mean Based on
Reliability/Survival » | AOW Balanced ANOVA... Lewvel N Mean StDev
Multivariste »| & General Linear Model... 1a & 12.227 0.389
Time Series »| [ Fully Nested ANOVA... ;f; 212 12'::; S':fz
Tables o — ) 38 11.341 1.209
i » 3 2D 8 9.244 0.225
?::Pa'a"m"‘s . I, General MANOVA... 2 15 11.185 0.727
- . 4c & 12.816 0.426
Power and Sample Size » | “t Testfor Equal Variances... 4D 253 10.641 1.305
11! Interval Plot... 5D 24 0.644
P Main Effects Plot... O utp ut SE 15 0.673
[ IrEesmstin :g 222 11.116 S-;gi
6F 8 12.043 0.757
TF 4 0.747
. 6 23 11.281 0.563
Groupings base m e e s
£a 24 11.202 1.652

EF 16 11.697 1.118

On Tu key B8G 207 11.081 1.843

Conkrol group level:

8.0 10.0 12.0 14.0
-
One-Way Analysis of Variance Pooled StDev = 1.502
C1  Wafer Response: I-hear Mormalized Grouping Information Using Tukey Met.hndl
C2 Process
C3  Location l— Location N Groupin
Factor: Location Bing
C4 Shear Raw Data 78 g 2
C5  shear Normalizec i 8 A
) F g 1l2.678 A
[~ Store residuals 12 & 12.227 A B
I Store fits 6F & 12.04% R B
eF 16 11.697 A B
Fi:) 38 11.341 A B
G 23 11.291 ABC
Confidence level: | g5.0 sE 16 11.275 ABC
[} 24 11.202 ABC
- 15 11.185 A B C
One-Way Multiple Compariscns 232 11.116 REBC
207 11.081 ABC
24 11.038 RABC
ukey's, family error rate: I [ 216 10.639 EC
Select | Graphs... | 253 10.641 BC
L 16 10.058 BCD
[~ Fisher's, individual error rate: I 5 g  9.244 [ )
Cancel | 5 5.223 D
I_ DunnEthf F:lmlhf error rate: I 5 Means that do not share a letter are significantly different.
I 5

[~ Hsu's MCB, family error rate:
{* Largest is best
¢ Smallest is best
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STANDARDIZING DATA

o Sometimes, standardizing data is useful.

o Can be easier to work with the data

o Standardizing: For each data point, subtract off the mean, divide
by standard deviation

—
| Minitab - Minitab Example.MP] -

File Edit Data| Calc 5tst Graph Editor Tools

= B calculator...

’7 .!.g. Column Statistics...

o Row Statistics...
B Standardize...

Make Patterned Data 3
Make Mesh Data...
318 Make Indicator Variables...

Set Base...

Random Data »
Probability Distributions 3
Matrices »

Window Help Assistant
A L' E!
=

Standardize

C1 Date

C4  Piece

C5 FRow

C6 Position

C7 Diameter

C8 Measurement

Help
\

Input column(s):

Measurement

Store results in:
cgl I

{* Subtract mean and divide by standard deviation
(" Subtract mean

" Divide by standard deviation

" Subtract first value, then divide by second

i

il

" Make range from start to end

il

Store your
results in the
next empty
column in
your dataset
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