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Meet Minitab

Getting Started

Objectives

In this chapter, you:
m Learn how to use Meet Minitab, page 1-1
m Start Minitab, page 1-3

m Open and examine a worksheet, page 1-4

Overview

Meet Minitab introduces you to the most commonly used features in Minitab.
Throughout the book, you use functions, create graphs, and generate statistics. The
contents of Meet Minitab relate to the actions you need to perform in your own
Minitab sessions. You use a sampling of Minitab’s features to see the range of features
and statistics that Minitab provides.

Most statistical analyses require a series of steps, often directed by background
knowledge or by the subject area you are investigating. Chapters 2 through 5
illustrate the analysis steps in a typical Minitab session:

Exploring data with graphs

m Conducting statistical analyses and procedures
m Assessing quality

m Designing an experiment

Chapters 6 through 9 provide information on:

m Using shortcuts to automate future analyses

m Generating a report

m Preparing worksheets

m Customizing Minitab to fit your needs

1-1



Chapter 1

1-2

Typographical Conventions in this Book

Chapter 10, Getting Help, includes information on getting answers and using
Minitab Help features. Chapter 11, Reference, provides an overview of the Minitab
environment and a discussion about the types and forms of data that Minitab uses.

You can work through Meet Minitab in two ways:

m From beginning to end, following the story of a fictional online bookstore through
a common workflow

m By selecting a specific chapter to familiarize yourself with a particular area of
Minitab

Meet Minitab introduces dialog boxes and windows when you need them to perform

a step in the analysis. As you work, look for these icons for additional information:

g Provides notes and tips

E-E Suggests related topics in Minitab Help and StatGuide

Typographical Conventions in this Book

[Enter] Denotes a key, such as the [Enter] key.

[Alt]+[D] Denotes holding down the first key and pressing the second key.
For example, while holding down the [Alt] key, press the [D] key.

File » Exit Denotes a menu command, in this case choose Exit from the File
menu. Here is another example: Stat » Tables » Tally Individual
Variables means open the Stat menu, then open the Tables
submenu, and finally choose Tally Individual Variables.

Click OK. Bold text clarifies dialog box items and buttons and Minitab
commands.
Enter Pulsel.  Italic text specifies text you need to enter.
Meet Minitab



The Story

Start Minitab

Meet Minitab

Getting Started

The Story

An online book retail company has three regional shipping centers that distribute
orders to consumers. Each shipping center uses a different computer system to enter
and process order information. To integrate all orders and use the most efficient
method company wide, the company wants to use the same computer system at all
three shipping centers.

Throughout this book, you analyze data from the shipping centers as you learn to use
Minitab. You create graphs and conduct statistical analyses to determine which
computer system is the most efficient and results in the shortest delivery time.

After you identify the most efficient computer system, you focus on the data from this
center. First, you create control charts to see whether the center’s shipping process is
in control. Then, you conduct a capability analysis to see whether the process is
operating within specification limits. Finally, you conduct a designed experiment to
further improve the shipping center’s processes.

Additionally, you learn about session commands, generating a report, preparing a
worksheet, and customizing Minitab.

Starting Minitab

Before you begin your analysis, start Minitab and examine the layout of the windows.

1 From the Windows Taskbar, choose Start » Programs » Minitab » Minitab 16
Statistical Software.

Minitab opens with two main windows visible:

m The Session window displays the results of your analysis in text format. Also, in
this window, you can enter commands instead of using Minitab’s menus.

m The Data window contains an open worksheet, which is similar in appearance to
a spreadsheet. You can open multiple worksheets—each in a different Data
window.

1-3



Chapter 1 Opening a Worksheet

Ml winitab - Untitled

File Edt Data cCalc Stat Graph Edtor Jools Window Help
SR & mm - |Et1#s QY EREOEE YT CHE &
I e + 2|l HAixaNTooN - O

Session window & Session
—_

BEETEEIE

—

>

3/3/2009 1:45:04 PM

Welcome to Mimitab, press F1 for help.

Data window: Worksheet 1 %

— Columns ———— ]

- Rows ——— ]
— Cells 5

Current Worksheet: Worksheet 1 Editable Y

For more information on the Minitab environment, see The Minitab Environment on page 11-2.

A

Opening a Worksheet

You can open a new, empty worksheet at any time. You can also open one or more
files that contain data. When you open a file, you copy the contents of the file into
the current Minitab project. Any changes you make to the worksheet while in the
project will not affect the original file.

The data for the three shipping centers are stored in the worksheet
ShippingData. MTW.

In some cases, you will need to prepare your worksheet before you begin an analysis. For
information on setting up a worksheet, see Chapter 8, Preparing a Worksheet.

4
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Opening a Worksheet Getting Started

Opena 1 Choose File > Open

worksheet Worksheet. Logkin: [ 5 Meet Minitab -« @ ey E-
. . .. \=|DOE. MW
2 Click Look in Minitab £ B
My Recent i Quality.P1
Sample Data folder, near Bocunenis |\
. 1 5essionC s MTW
the bottom of the dialog box. @ I

Desktop

3 In the Sample Data folder, %
double-click Meet Minitab. My Documerts

-
You can change the default . 59
3 . y Computer

folder for opening and saving pe
Minitab files by choosing " 5 o e I

. yPr\tit?smk Files of type: [ Hinicabs ¢ miw; * mpi) | ﬂ
Tools » Options » General. -

Help
4 ChOOSC %ka\nMlnltabSamp\EDatafulder

ShippingData. MTW, then peven.. | C s open

click Open. If you get a
message box, check Do not
display this message again, then click OK. To restore this message for every time
you open a worksheet, return to Minitab’s default settings. See Restoring Minitab’s
Default Settings on page 9-6.

Examine  The data are arranged in columns, which are also called variables. The column
worksheet  number and name are at the top of each column. Fach row in the worksheet
represents a case, which is information on a single book order.

Column with Column with  Column with
date/time data numeric data text data
782 ShippingData. WTW ™* E|E|PZ|
Column 4 C1.T 2D ()] c4 5T 0] c7 A
name —@! Order Arrival Days Status | Distance
1 |Eastern 3/3£2009 5:34 3/7/2009 15:21 4.28264 On time 255
2 |Eastern 3/3/2009 8:35 3/6/2009 17:05  3.35417 On time 196
3 |Eastern 3/3/2009 8:35 * * Back order 299
Row —4 |Eastern 3/3/2009 5:40 3/7/2009 15:52  4.30000 On time 205
number 5 |Eastern 3/3/2009 8:42 3/9/2009 14:48 B.25417 Late 250
6 |Eastern 3/3/2009 8:43 3/8/2009 15:45 5.29306 On time 93
7 |Eastern 3/3/2009 8:50 3/7/2009 10:02  4.05000 On time 189
8 |Eastern 3/3/2009 8:55 3/8/2009 16:30  5.31597 On time 335 2
£ >

Minitab accepts three types of data: numeric, text, and date/time. This worksheet
contains each type.

The data include:
m Shipping center name

m Order date
m Delivery date

Meet Minitab 1-5



Chapter 1

What's Next

m Number of delivery days

m Delivery status (“On time” indicates that the book shipment was received on
time; “Back order” indicates that the book is not currently in stock; “Late”
indicates that the book shipment was received six or more days after ordered)

m Distance from shipping center to delivery location

For more information about data types, see Minitab Data on page 11-5.

4

What's Next

Now that you have a worksheet open, you are ready to start using Minitab. In the
next chapter, you use graphs to check the data for normality and examine the
relationships between variables.

Meet Minitab



Meet Minitab

2
Graphing Data

Objectives

In this chapter, you:

m Create and interpret an individual value plot, page 2-2
m Create a histogram with groups, page 2-4

m FEdit a histogram, page 2-5

m Arrange multiple histograms on the same page, page 2-6
m Access Help, page 2-8

m Create and interpret scatterplots, page 2-9

m Edit a scatterplot, page 2-10

m Arrange multiple graphs on the same page, page 2-12
m Print graphs, page 2-13

m Save a project, page 2-13

Overview

Before conducting a statistical analysis, you can use graphs to explore data and assess
relationships among the variables. Also, graphs are useful to summarize findings and
to ease interpretation of statistical results.

You can access Minitab’s graphs from the Graph and Stat menus. Built-in graphs,
which help you to interpret results and assess the validity of statistical assumptions,
are also available with many statistical commands.

Graph features in Minitab include:
m A pictorial gallery from which to choose a graph type

m Flexibility in customizing graphs, from subsetting of data to specifying titles and
footnotes

2-1



Chapter 2

2-2

5

Create an
individual
value plot

Exploring the Data

m Ability to change most graph elements, such as fonts, symbols, lines, placement of
tick marks, and data display, after the graph is created

m Ability to automatically update graphs

This chapter explores the shipping center data you opened in the previous chapter,
using graphs to compare means, explore variability, check normality, and examine
the relationship between variables.

For more information on Minitab graphs, go to Graphs in the Minitab Help index and then
double-click the Overview entry for details on Minitab graphs. To access the Help index, choose
Help » Help, then click the Index tab.

Exploring the Data

Before conducting a statistical analysis, you should first create graphs that display
important characteristics of the data.

For the shipping center data, you want to know the mean delivery time for each
shipping center and how variable the data are within each shipping center. You also
want to determine if the shipping center data follow a normal distribution so you that
you can use standard statistical methods for testing the equality of means.

You suspect that delivery time is different for the three shipping centers. Create an
individual value plot to compare the shipping center data.

1 If not continuing from the previous chapter, choose File » Open Worksheet. If
continuing from the previous chapter, go to step 4.

2 Click Look in Minitab Sample Data folder, near the bottom of the dialog box.

3 In the Sample Data folder, double-click Meet Minitab, then choose
ShippingData. MTW. Click Open.

4 Choose Graph » Individual Value Plot.

Individual Yalue Plots 3]

one ¥
Simple With Groups

For most graphs, Minitab displays a pictorial
gallery. Your gallery choice determines the .
available graph creation options. :

5 Under One Y, choose With Groups, then e Vs
. Simple With Groups
click OK. .. .
vive MY
rep | o Cancel

Meet Minitab



Exploring the Data

4

Graph
window
output

Meet Minitab

In Graph variables, enter Days.

In Categorical variables for
grouping (1-4, outermost first),
enter Center.

To create a graph, you only
need to complete the main
dialog box. However, you can
click any button to open dialog
boxes to customize your graph.

The list box on the left shows

Graphing Data

Individual ¥alue Plot - One Y, With Groups

%)

T Center raph warisbles:
2 Order
3 Armival Pays
i Days
5 Status
6 Distance
Cateqorical varisbles For grouping (1-4, cutermost first):
Center
scole | Labeis | Data View... |
| mipie Graphs... | patacptions..._|
Help oK ‘ concel |

the variables from the worksheet that are available for the analysis. The boxes on
the right display the variables that you select for the analysis.

Click Data View. Check Mean connect

line.

Click OK in each dialog box.

Individual Yalue Plot - Data View

Data Display }

Data Display

I~ Interval bar

I~ gar

¥ Individual symbols
I~ Mean symbol

¥ #gan connect iine|
I~ Median symbol

I~ Median connect line

Categorical variables for attribute assignment:

%)

Help oK ‘ Cancel

To select variables in most Minitab dialog boxes, you can: double-click the variables in the
variables list box; highlight the variables in the list box, then choose Select; or type the
variables’ names or column numbers.

Individual Value Plot of Days

-3
@eme smse o o

1
:

Days
w -
* oen ‘-)

s goe

Central

Eastern
Center

Western
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Exploring the Data

The individual value plots show that each center has a different mean delivery time.
The Western center has a lower shipping time than the Central and Eastern centers.
The variation within each shipping center seems about the same.

Another way to compare the three shipping centers is to create a grouped histogram,
which displays the histograms for each center on the same graph. The grouped
histogram will show how much the data from each shipping center overlap.

1 Choose Graph » Histogram.

2 Choose With Fit And Groups, then click OK.

3 In Graph variables, enter Days.

4 In Categorical variables for
grouping (0-3), enter Center.

5 Click OK.

Histograms. g\
Simple with Fit
With Outine  ith Fit and
and Groups Groups
Help \ ok \ cancel |
Histogram - With Fit and Groups E|
C1  Center Graph varisbles:
2 Order
3 Amival Pays
4 Days
C5  Status
C6  Distance
Cateqarical wariables For grouping (0-3):
Center
¥ Graph variables form groups
Seale... ‘ Labels... ‘ Data Yigw... ‘
Mliple Graphs... | Data options..._|
Help oK ‘ Cancel |

Histogram of Days
Normal

0.4

Density

Center
——  Central
——— Eastern
Western

Mean StDev N
3984 1.280 99
4452 1.252 101
2981 1.090 102

Meet Minitab
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Edit
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Meet Minitab

Graphing Data

As you saw in the individual value plot, the means for each center are different. The
mean delivery times are:

Central —3.984 days
Fastern—4.452 days
Western—2.981 days

The grouped histogram shows that the Central and Eastern centers are similar in
mean delivery time and spread of delivery time. In contrast, the Western center
mean delivery time is shorter and less spread out. Chapter 3, Analyzing Data, shows
how to detect stastistically significant differences among means using analysis of
variance.

If your data change, Minitab can automatically update graphs. For more information, go to
Updating graphs in the Minitab Help index.

Editing graphs in Minitab is easy. You can edit virtually any graph element. For the
histogram you just created, you want to:

m Make the header text in the legend (the table with the center information) bold
m  Modify the title

Change the legend table header font

1 Double-click the legend attributes | Location Header Font | Body Font |
Eant: Style Size:
2 Click the Header Font tab. Tahona v gl g
[~ Italic ~
T S jus 9
3 Under Style, check Bold. Tings few Soman I uerine | |0
Times Mew Roman CE 11 v
3 Times Mew Roman CVR "
4 Click OK. T Now Roman 1 | -Prevew
Color: | Automatic ~ AaBbCcXxYyZz
Help o \ cancel |
Change the title p— =
1 Double-click the title (Histogram of ==
Font: Syl Size:
Days). [aom |7 o E
2 In Text, type Histogram of Delivery Time. | |tapissmsnc re T
Times New Roman I Underline 16
. T!mes Mew Roman CE 15 bs
3 Click OK. T Hen R Grack
Times New Roman TUR v Preview
color: [actomatic - AaBbCcXxYyZz
Text:
[ Histagramm of Delivery Time
Help ok Cancel
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Exploring the Data

Histogram of Delivery Time
Normal

041 Center

Central
——— Eastern
Western

Mean StDev N
3984 1.280 99
4452 1.252 101
2981 1.090 102

The histogram now features a bold font for the legend heading and a more
descriptive title.

In addition to editing individual graphs, you can change the default settings for future graphs.

m To affect general graph settings, such as font attributes, graph size, and line types, choose
Tools » Options » Graphics.

m To affect graph-specific settings, such as the scale type on histograms or the method for
calculating the plotted points on probability plots, choose Tools » Options » Individual
Graphs.

The next time you open an affected dialog box, your preferences are reflected.

To determine if the shipping center data follow a normal distribution, create a
paneled histogram of the time lapse between order and delivery date.

1 Choose Graph » Histogram. — &
2 Choose With Fit, then click OK. Ero_ T

i N

with Outline: With Fit and

and Groups Groups
Help | oK | Cancel

Meet Minitab
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3 In Graph variables, enter Days.

4 Click Multiple Graphs, then
click the By Variables tab.

5 In By variables with groups in separate 2

panels, enter Center.

6 Click OK in each dialog box.

Graphing Data

Histogram - With Fit g|
2 Order Graph vatiables:
3 Arrival
4 Days Days
C6  Distance
Seale... ‘ Labels... ‘ Data Yigw...
Multiple Graphs. .. ‘ Data Optians. .. ‘
Help oK ‘ Cancel ‘
Histogram - Multiple Graphs &\

Multiple Yariables By Wariables }

Center
Order
arrival
Days
Status
Distance

By variables with groups in separate panels:

[ Center

By variables with groups on separate graphs:

Cancel

Histogram of Days
Normal

Central

Eastern

-~

Western

20§

Frequency

"

Panel variable: Center

Central
Mean 3984
StDev 1,280
N 99

Eastern
Mean 4.452
StDev 1,252
N 101

Western
Mean 2981
StDev 1.090
N 102

The delivery times for each center are approximately normally distributed as shown
by the distribution curves exhibiting the same pattern.

If you have fewer than 50 observations, you may want to use a normal probability plot (Graph
» Probability Plot) to assess normality.
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Access Help
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Examining Relationships Between Two Variables

Examining Relationships Between Two
Variables

Graphs can help identify whether associations are present among variables and the
strength of any associations. Knowing the relationship among variables can help to
guide further analyses and determine which variables are important to analyze.

Because each shipping center serves a small regional delivery area, you suspect that
distance to delivery site does not greatly affect delivery time. To verify this suspicion
and eliminate distance as a potentially important factor, examine the relationship
between delivery time and delivery distance.

To find out which graph shows the relationship between two variables, use Minitab

Help.
Choose Help » Help.

1
2

Click the Index tab.

In Type in the keyword to find, type Graphs and then double-click the Overview
entry to access the Help topic.

In the Help
topic, under the
heading Types
of graphs, click
Examine
relationships
between pairs of
variables.

Graphing Data Overview

" seealso

Minitab provides a flexible suite of graphs to support a variety of analysis needs. Many customization options are
available when you create a graph and many more are available after you create it.

Types of graphs

Use the follewing chart to select a graph from the Graph menu that fits your needs:

To.. Use ...

Examine relati ips between pairs of  Scatterplot, Matrix Plot, or Marginal Plot

variables

Examine and compare distributions Histogram, Dotplot, Stem-and-Leaf, Probability Plot, Empirical COF, Probability

Distribution Plot, or Boxplot

Compare summaries or individual values  Boxplot, Interval Plot, Individual Walue Plot, Line Plot, Bar Chart, or Pie Chart
of a variable

Assess distributions of counts Bar Chart or Pie Chart

Plot a series of data over time Time Series Plot, Area Graph, or Scatterplot
Examine r ameng three Contour Plot, 30 Scatterplot, or 3D Surface Plot
variables

In addition to the graphs available frem the Graph menu, Minitab offers analysis-specific graphs on the Stat menu, such
as contrel charts. Minitab alse has built-in graphs as part of many statistical analyses. Character graphs are available,
but do not appear on a menu by default (with the exception of Stem-and-Leaf). To add character graphs te a menu, use
Tools > Customize > Command

Meet Minitab



Examining Relationships Between Two Variables Graphing Data

Examining Relationships Between Pairs of Variables

& overview

Use these graphs to explore relationships betwsaen one or more pairs of variables. For example, you can assess:
+ The relationship between soil pH and the growth of plants
+ The relationships between the viscosity, age, and temperature of oil and acceleration and wear in race-car engines

Graph  Uses

Scatterplot
o Useascatterpiot to assess the relationship betwaen two variables. The values of the two variables

®,  serveasthe x-and y-coordinates for plotting each observation

.
* Display options include fitted lowess and regression lines.
.

Matrix Plot

T 7] Use a matrix ot to assess the relationships among several pairs of variables at once. A matrix plot

3.775.| is an array of ingividual scatterpiots.
T 7| Display options include fitted lowess and regression lines,

Marginal Plot
[  Useemoranalslotto assess the distributions of two variables s well as the relationship between
0 them. A marginal plot is a scatterplot with histoorams, boxplots, or dotplots in the margins.
o o

This Help topic suggests that a scatterplot is the best choice to see the relationship
between delivery time and delivery distance.

For help on any Minitab dialog box, click Help in the lower left corner of the dialog box or press
[F1]. For more information on Minitab Help, see Chapter 10, Getting Help.

4

Createa 1 Choose Graph » Scatterplot.

Scatterplots g|
scatterplot . . . o e
p 2 ChOOSG Wlth RegreSSIOn7 then Cth OK Simple With Groups  With Regression WE:dRE?urﬁZ?m

with Connect  With Connect

Lire and Groups
wp | o | cancel |
3 Under Y variables, enter Days. T — =
Under X Val‘lables, enter T2 Grer ¥ variables | X variables | ~
. |
Distance. i 1Woas
& Distance 5
H
5
6
7 ~
Stale... | Labels. .. | Data View..,
Multiple Graphs. . | Data Options. .. |
Help oK | Cancel
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4

5

6

Examining Relationships Between Two Variables

Click Multiple Graphs, then click the
By Variables tab.

In By variables with groups in separate
panels, enter Center.

Click OK in each dialog box.

Scatterplot - Multiple Graphs E‘

Multiple Variables By Wariables }

1 Center By wariables with groups in separate panels:
2 Order
C3  Arrival
4 Days

C5  Status
C6  Distance ‘

[ Center

By variables with groups on separate graphs:

Help | oK Cancel

Scatterplot of Days vs Distance
0 120 240 360 480

Central

Panel variable: Center

8
. .
T e 3 e 6
. 1 o A R
v . 4
0% Voo, o, ,
. Seee oty s 2
% 0
T
a Western
8
6
L . .
44 L -J'-.' »*
24 2% BNV o
o v . .
04, T T T T
0 120 240 360 480
Distance

The points on the scatterplot exhibit no apparent pattern at any of the three centers.
The regression line for each center is relatively flat, suggesting that the proximity of a
delivery location to a shipping center does not affect the delivery time.

To help your colleagues quickly interpret the scatterplot, you want to add a footnote
to the plot.

1
2
3

Click the scatterplot to make it active.
Choose Editor » Add » Footnote.

In Footnote, type Relationship between
delivery time and distance from shipping
center.

Click OK.

Add Footnote El

Footnobe:
| Relatioristip betweer, delivery time and distance from shipping csnter.

Help oK Cancel

Meet Minitab
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Scatterplot of Days vs Distance

0 120 240 360 480
Central
8
. .
M S R T 6
. *%% 8  dad
0 5 4
atet Toey T hee,
. ot Lo 2PN e 2
.
) 0
8 Western
8
64
4
24
0- T T T T
0 120 240 360 480
Distance

Relationship between delivery time and distance from shipping center.
Panel variable: Center

The scatterplot now features a footnote that provides a brief interpretation of the
results.

Using Graph Layout and Printing

Use Minitab’s graph layout tool to place multiple graphs on the same page. You can
add annotations to the layout and edit the individual graphs within the layout.

To show your supervisor the preliminary results of the graphical analysis of the

shipping data, display all four graphs on one page.

When you issue a Minitab command that you previously used in the same session, Minitab
remembers the dialog box settings. To set a dialog box back to its defaults, press [F3].
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Using Graph Layout and Printing

1 With the scatterplot active, choose Editor » Layout Tool. The active graph, the
scatterplot, is already included in the layout.

A list of all
open graphs ~

Buttons used to
move graphs to —
and from the
layout

The next graph -]
to be moved to
the layout

: 2 = 2 =
rows: [2 =] colmns: [2 =

Fistogram of Days
Histogram of Days

Hen | Finish Coneel |

Individual Value Plot of Days

M Layout Tool CEX

Relationship betwean delivery
Pangl varisble: Canter

Scatterplot of Days vs Distance
o m x0 m
T —

= Sd g a
- s el

stance from shipping center.

[

Days
| ‘}

1
!

Central Eastern Western
Center

Click the scatterplot and drag it to the bottom right corner of the layout.

Click [ > | to place the individual value plot in the upper-left corner of the layout.

Click [ = to place the paneled histogram in the lower-left corner.

Click Finish.

2
3
4 Click [ > [to place the grouped histogram in the upper-right corner.
5
6

Individual ¥alue Plot of Days

Histogram of Delivery Time
Hormal

i

1z o3

Panal wariablet Center

a5 6 7
Days

Corirdl

el b -

T

a Wastern

If the worksheet data change after you create a layout, Minitab does not automatically update
the graphs in the layout. You must re-create the layout with the updated individual graphs.
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Graphing Data

You want to add a descriptive title to the layout.

1 Choose Editor » Add » Title.
2 In Title, type Graphical Analysis of Shipping Center Data. Click OK.

Graphical Analysis of Shipping Center Data

Individual Value Plot of Days Histogram of Delivery Time
Normal

. omagm
[

Central Eastarn atern
Center

Histogram of Days
Mormnal

123 45 &7
Central Exstorn

Certral

el e T
.;-.':c_ "

8 Western

12 3 4 €8¢ 7 Distance
Days

ween delvery time and distance from shipping canter
les Center

Panel variable: Certer

You can print an individual graph or a layout just as you would any other Minitab
window.

1 Click the Graph window to make it active, then choose File » Print Graph.
2 Click OK.

Saving Projects

Minitab data are saved in worksheets. You can also save Minitab projects which can
contain multiple worksheets. A Minitab project contains all your work, including the
data, Session window output, graphs, history of your session, ReportPad contents,
and dialog box settings. When you open a project, you can resume working where

you left off.

It is a good practice to save your work to a location outside the Program Files folder.
While working through this book, files are saved to a Meet Minitab folder in the My
Documents folder. You can save files to a location of your choice (outside the

Program Files folder).
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Save a  Save all of your work in a Minitab project.
Yy Proj
Mml.tab 1 Choose File » Save Project  gumpamn BR
project A . ==
S. Savein |7 Meet Miitab = e m ek E-
2 Navigate to the folder in e
. My Recent
which you want to save your Docurnt
files. €
Desklop
3 In File name, type
My_GpohS.MP]. Mlnltab My Documents
automatically adds the o’
. . i
extension .MPJ to the file My Computer
name when you save the @)  remne G =l Se
project. MyNetwolk  Saveasbpe  |Mintah Frojsct [ HPJ) =] Concal |
Places Help
4 Click Save. Besgipto.
options. ..
Security...
ﬁ | If you close a project before saving it, Minitab prompts you to save the project.
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What's Next

The graphical output indicates that the three shipping centers have different delivery
times for book orders. In the next chapter, you display descriptive statistics and

perform an analysis of variance (ANOVA) to test whether the differences among the
shipping centers are statistically significant.
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Analyzing Data

Objectives

In this chapter, you:
m Display and interpret descriptive statistics, page 3-2

m Perform and interpret a one-way ANOVA, page 3-4

Display and interpret built-in graphs, page 3-4
m Access the StatGuide, page 3-8
m Use the Project Manager, page 3-8

Overview

The field of statistics provides principles and methodologies for collecting,
summarizing, analyzing, and interpreting data, and for drawing conclusions from
analysis results. Statistics can be used to describe data and to make inferences, both
of which can guide decisions and improve processes and products.

Minitab provides:

m  Many statistical methods organized by category, such as regression, ANOVA,
quality tools, and time series

m Built-in graphs to help you understand the data and validate results
m The ability to display and store statistics and diagnostic measures

This chapter introduces Minitab’s statistical commands, built-in graphs, StatGuide,
and Project Manager. You want to assess the number of late and back orders, and test
whether the difference in delivery time among the three shipping centers is
statistically significant.

For more information on Minitab’s statistical features, go to Stat menu in the Minitab Help
index.

3-1



Chapter 3

Display
descriptive
statistics

Displaying Descriptive Statistics

Displaying Descriptive Statistics

Descriptive statistics summarize and describe the prominent features of data.

Use Display Descriptive Statistics to find out how many book orders were delivered
on time, how many were late, and the number that were initially back ordered for

each shipping center.

1 If continuing from the previous chapter, choose File » New, then choose

Minitab Project. Click OK. Otherwise, just start Minitab.

2 Choose File » Open Worksheet.
3 Click Look in Minitab Sample Data folder, near the bottom of the dialog box.

4 In the Sample Data folder, double-click Meet Minitab, then choose
ShippingData. MTW. Click Open. This worksheet is the same one you used in
Chapter 2, Graphing Data.

5 Choose Stat » Basic Statistics » Display B ey Dsgaiot e Statietrs X
Descriptive Statistics. C1 Center Yarizbles:
G bars
6 In Variables, enter Days. S S
7 In By variables (optional), enter Center Status. e
For most Minitab commands, you only need to
complete the main dialog box to execute the
command. But, you can often use subdialog
boxes to modify the analysis or display additional [ | e ]
output, like graphs. E o | [ el |

8 Click Statistics.

9 Uncheck First quartile, Median, Third
quartile, N nonmissing, and N missing.

Display Descriptive Statistics - Statistics

¥ Mean I~ Trimmedmean [~ K nonmissing

W SE of mean I~ sum I~ N missing

10 Check N total. B ctonderd dedstion, % Miimum " i
I~ variance W Maximum I~ Cumulative

. . . [ Cosfficiert of varistion | Range I~ Percent

11 Click OK in each dialog box. i G e
I irst quartile [™ Sumof squares  check statistics
[ Median ™ Skewness * Default
[~ Third quartie I~ Kurtosis  None
[~ Interguartile range [ Mssp Al
™ Mode

Help oK Cancel

Changes made in the Statistics subdialog box affect the current session only. To change the
default settings for future sessions, use Tools » Options » Individual Commands » Display
Descriptive Statistics. When you open the Statistics subdialog box again, it reflects your

preferences.
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Session Descriptive Statistics: Days
window
output Results for Center = Central

Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 6 * * * * *
Late 6 6.431 0.157 0.385 6.078 7.070
On time 93 3.826 0.119 1.149 1.267 5.983

Results for Center = Eastern

Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 8 * * * * *
Late 9 6.678 0.180 0.541 6.254 7.748
On time 92 4.234 0.112 1.077 1.860 5.953

Results for Center = Western

Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 3 * * * * *
On time 102 2.981 0.108 1.090 0.871 5.681

The Session window displays text output, which you can edit, add to the ReportPad, and print.
The ReportPad is discussed in Chapter 7, Generating a Report.

4

Interpret  The Session window presents each center’s results separately. Within each center,
results  you can find the number of back, late, and on-time orders in the Total Count
column.

m The Eastern shipping center has the most back orders (8) and late orders (9).

m The Central shipping center has the next greatest number of back orders (6) and
late orders (6).

m The Western shipping center has the smallest number of back orders (3) and no
late orders.

You can also review the Session window output for the mean, standard error of the

mean, standard deviation, minimum, and maximum of order status for each center.
These statistics are not given for back orders because no delivery information exists
for these orders.
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Performing an ANOVA

Performing an ANOVA

One of the most commonly used methods in statistical decisions is hypothesis
testing. Minitab offers many hypothesis testing options, including t-tests and analysis
of variance. Generally, a hypothesis test assumes an initial claim to be true, then tests
this claim using sample data.

Hypothesis tests include two hypotheses: the null hypothesis (denoted by Hy) and the
alternative hypothesis (denoted by H). The null hypothesis is the initial claim and is
often specified using previous research or common knowledge. The alternative
hypothesis is what you may believe to be true.

Based on the graphical analysis you performed in the previous chapter and the
descriptive analysis above, you suspect that the difference in the average number of
delivery days (response) across shipping centers (factor) is statistically significant. To
verify this, perform a one-way ANOVA, which tests the equality of two or more
means categorized by a single factor. Also, conduct a Tukey’s multiple comparison
test to see which shipping center means are different.

1 Choose Stat » ANOVA » One-Way.

One-Way Analysis of Variance E|
Ri 3
2 In Response, enter Days. In Factor, enter Center. | & o s [oors
v

C4 Days Eactor: Center
5 Stabus

In many dialog boxes for statistical commands, you [ |& &

[ Store residuals

can choose frequently used or required options. Bl
Use the subdialog box buttons to choose other Conidnce ovet: [55.5
options.

| compaons..| e |

o | o Cancel |

3 Click Comparisons.

One-Way Multiple Comparisons E|
. . N Fuksy Eai e
4 Check Tukey’s, family error rate, then click OK. e ey enare E
B e, imetvieh et
[~ Dunnett’s, Family error rats:
—
I Hsu's MCB, Family error rate:
[cs
(o
Help | oK Cancel
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5 Click Graphs.

One-Way Analysis of Variance - Graphs E|
o e .. [ ¥ Indwidual value plot
For many statistical commands, Minitab [ Gotscratn
includes built-in graphs that help you .
. . Residusl Flots
interpret the results and assess the validity © e pos

of statistical assumptions.

6 Check Individual value plot and Boxplots =
of data. Residuls wersus the variables:

7 Under Residual Plots, choose Four in one.
8 Click OK in each dialog box. ] ——

Session One-way ANOVA: Days versus Center
window

output Source DF SS MS F P

Center 2 114.63 57.32 39.19 0.000
Error 299 437.28 1.46
Total 301 551.92

S =1.209 R-Sq = 20.77% R-Sq(adj) = 20.24%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N  Mean StDev ----- " Fommmee o Fommmmmmmm oo
Central 99 3.984 1.280 (m===*-=2)
Eastern 101 4.452 1.252 (-===*-a=2)
Western 102 2.981 1.090 (----*---)
—_————— Fomm - Fomm e B it Fem—
3.00 3.50 4.00 4.50

Pooled StDev = 1.209

Grouping Information Using Tukey Method
Center N Mean Grouping

Eastern 101 4.452 A

Central 99 3.984 B

Western 102 2.981 C

Means that do not share a letter are significantly different.
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Performing an ANOVA
Tukey 95% Simultaneous Confidence Intervals
A11 Pairwise Comparisons among Levels of Center

Individual confidence level = 98.01%

Center = Central subtracted from:

Center Lower Center Upper --------- Fommmmmo oo R Fommmmm oo +
Eastern 0.068 0.468 0.868 (=--*---)
Western -1.402 -1.003 -0.603 (-=-*---)
--------- B st e, o
-1.0 0.0 1.0 2.0

Center = Eastern subtracted from:

Center Lower Center Upper --------- e Fommmmmmee Fommmmmmem +
Western -1.868 -1.471 -1.073 (---*---)

--------- tmmmmmmmmetecmmmmmeetemeeeeaant

-1.0 0.0 1.0 2.0

The decision-making process for a hypothesis test can be based on the probability
value (p-value) for the given test.

m [f the p-value is less than or equal to a predetermined level of significance
(orlevel), then you reject the null hypothesis and claim support for the alternative

hypothesis.

m [f the p-value is greater than the orlevel, you fail to reject the null hypothesis and
cannot claim support for the alternative hypothesis.

In the ANOVA table, the p-value (0.000) provides sufficient evidence that the
average delivery time is different for at least one of the shipping centers from the
others when atis 0.05. In the individual 95% confidence intervals table, notice that
none of the intervals overlap, which supports the theory that the means are
statistically different. However, you need to interpret the multiple comparison results
to sece where the differences exist among the shipping center averages.

Tukey’s test provides grouping information and two sets of multiple comparison
intervals. In the grouping table, factor levels within the same group are not
significantly different from each other. Each shipping center is in a different group.
Therefore, all levels means have significantly different average delivery times.

The Tukey confidence intervals show:

m Central shipping center mean subtracted from Fastern and Western shipping
center means

m FEastern shipping center mean subtracted from Western center mean
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The first interval in the first set of the Tukey output is 0.068 to 0.868. That is, the
mean delivery time of the Fastern center minus that of the Central center is
somewhere between 0.068 and 0.868 days. The Fastern center’s deliveries take
longer than the Central center’s deliveries. You similarly interpret the other Tukey
test results. The means for all shipping centers differ significantly because all of the
confidence intervals exclude zero. Therefore, all the shipping centers have
significantly different average delivery times. The Western shipping center has the
fastest mean delivery time (2.981 days).

Graph
. p Individual Value Plot of Days vs Center Boxplot of Days
window s . s
output 7 s 7
N .
8 i i . s
: ! 4 | 5
2 e 2 _
£ +— 1T i £a — —
—~ -
S [ 1 ;
S : T :
1 ] 1
0 0
Central Eastern Western Central Eastern Western
Center Center

Residual Plots for Days

Normal Probability Plot Versus Fits
0.9 4
£ .
.
w0 = 210 i H
H T H i
g = 2 H H [
& g ot i
o 27 ] !
-2
2 ' i :
01
-2 0 2 4 30 35 40 45
Residual Fitted Value
Histogram Versus Order

Frequency
N oW
)

Residual

S

o

-2 -1 0 1 2 3 SR OO D O DORD DSOS
! PEESLLH LS OP OO
Residual

Observation Order

Interpret  The individual value plots and boxplots indicate that the delivery time varies by
results  shipping center, which is consistent with the graphs from the previous chapter. The
boxplot for the Eastern shipping center indicates the presence of one outlier
(indicated by *), which is an order with an unusually long delivery time.

Use residual plots, available with many statistical commands, to check statistical
assumptions:

m  Normal probability plot—to detect nonnormality. An approximately straight line
indicates that the residuals are normally distributed.

m Histogram of the residuals—to detect multiple peaks, outliers, and nonnormality.
The histogram should be approximately symmetric and bell-shaped.
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Using Minitab’s Project Manager

m Residuals versus the fitted values—to detect nonconstant variance, missing
higher-order terms, and outliers. The residuals should be scattered randomly
around zero.

m Residuals versus order—to detect time-dependence of residuals. The residuals
should exhibit no clear pattern.

For the shipping data, the four-in-one residual plots indicate no violations of
statistical assumptions. The one-way ANOVA model fits the data reasonably well.

In Minitab, you can display each of the residual plots on a separate page. You can also create a
plot of the residuals versus the variables.

You want more information on how to interpret a one-way ANOVA, particularly
Tukey’s multiple comparison test. Minitab StatGuide provides detailed information
about the Session and Graph window output for most statistical commands.

1 Place your cursor anywhere in the one-way ANOVA Session window output.

2 Click on the Standard toolbar.

3 You want to learn more about Tukey’s multiple comparison method. In the
Contents pane, click Tukey’s method.

4 Ifyou like, use to browse through the one-way ANOVA topics.
5 In the StatGuide window, click to close it.

For more information about using the StatGuide, see StatGuide on page 10-8.

Save all your work in a Minitab project.

1 Choose File » Save Project As.

2 Navigate to the folder in which you want to save your files.
3 In File name, type My_Stats. MP].

4 Click Save.

Using Minitab’s Project Manager

Now you have a Minitab project that contains a worksheet, several graphs, and
Session window output from your analyses. The Project Manager helps you navigate,
view, and manipulate parts of your Minitab project.

Use the Project Manager to view the statistical analyses you just conducted.
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Open Project
Manager

View Session
window
output

Meet Minitab

1 To access the Project Manager, click . on the Project Manager toolbar or
press [Ctrl]+[1].

EE=

BB Project Managen

[ vy _stats.mPa Session wiorksheet
3 Session 3112009 2:55:20 P —----ooeoeeoeeee ShippingData, MTW
(3 History Descriptive Statistics: Days ShippingData, MTW
(0 Graphs ShippingData, MTW

22 ReportPad

ShippingData, MTW
(22 Related Documents

Results for Center = Western ShippingData, MTW

= (O workshests &-way ANOVA: Days versus Center ShippingDaa MTW
(I3 shi Data.MTw
ppinglata. Individual ¥alue Plot of Days vs Center ShippingData. MTW
2 columns
Boxplot of Days ShippingDiata MTW
(12 constants
3 Matrices Residual Plats for Days ShippingData MTiH

You can easily view the Session window output and graphs by choosing from the list
in the right pane. You can also use the icons on the Project Manager toolbar to
access different output.

For more information, see Project Manager on page 11-3.
You want to review the one-way ANOVA output. To become familiar with the Project

Manager toolbar, use the Show Session Folder icon [&] on the toolbar, which opens
the Session window.

1 Click ] on the Project Manager toolbar.
2 Double-click One-way ANOVA: Days versus Center in the left pane.
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BB Project Manager,

Session

Boxplot of Days
Residual Plots for Days

----- 3/3/2009 1:50:07 PM
[El Descriptive Statistics: Days
[Elresults for Center = Central
[E]Results for Center = Eastern
[Elresults for Center = Weskern

Ler
jual ¥alus Fiok of Days vs Cente

Using Minitab’s Pro

One-way ANOVA: Days versus Center

Source  DF 35 ns F b3
Center 2 114.63 §7.32 39.19 0.000
Error 299 437.28 1.46

Total 301 §51.92

§ = 1.208 R-§q = 20.77% R-Sq(adj) = 20.24%

Indiwidual 95% CIz For Mean Based on
Pooled StDev
Lewvel N Mean StDew

ject Manager

Central 99 3.984 1.z280
Eastern 101 4.452 1.252
Western 102 2.981 1.090

Pooled Sthev = 1.209

Grouping Information Using Tukey Method

Center N HMean Grouping
Eastern 101 4.452 &
Central 93 3.984 B
Testern 102 2.981 C

Means that do not share a letter are significantly different.

Tukey 95% Simultaneous Confidence Intervals
A1l Pairvise Comparisons ameng Levels of Center

EE)=

BB Project Manager

Graph
Individual ¥alue Plok of Days vs Center

Residual Plots for Days

You also want to view the boxplot again. Use the Show Graphs icon
toolbar.

1 Click

on the Project Manager toolbar.

2 In the left pane, double-click Boxplot of Days in the left pane.

The Project Manager displays the one-way ANOVA Session window output in the
right pane.

on the

Boxplot of Days E|E\E\
Boxplot of Days
LE|
*
74
6
54
» 8|
> 4] o
n k2
£ \
3 g
24
1
04 T T T
Central Eastern Western
Center

< b

The Project Manager displays the boxplot in the Graph window in the right pane.
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Analyzing Data

What's Next

The descriptive statistics and ANOVA results indicate that the Western center has the
fewest late and back orders and the shortest delivery time. In the next chapter, you
create a control chart and conduct a capability analysis to investigate whether the
Western shipping center’s process is stable over time and is capable of operating
within specifications.
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Assessing Quality

Objectives

In this chapter, you:

m Set options for control charts, page 4-2

m Create and interpret control charts, page 4-3

m Update a control chart, page 4-5

m View subgroup information, page 4-7

m Add a reference line to a control chart, page 4-7

m Conduct and interpret a capability analysis, page 4-9

Overview

Quality is the degree to which products or services meet the needs of customers.
Common objectives for quality professionals include reducing defect rates,
manufacturing products within specifications, and standardizing delivery time.

Minitab offers a wide array of methods to help you evaluate quality in an objective,
quantitative way: control charts, quality planning tools, and measurement systems
analysis (gage studies), process capability, and reliability/survival analysis. This
chapter discusses control charts and process capability.

Features of Minitab control charts include:

m The ability to choose how to estimate parameters and control limits, as well as
display tests for special causes and historical stages.

m Customizable attributes, such as adding a reference line, changing the scale, and
modifying titles. As with other Minitab graphs, you can customize control charts
when and after you create them.
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Evaluating Process Stability

Features of process capability commands include:

m The ability to analyze many data distribution types, such as normal, exponential,
Weibull, gamma, Poisson, and binomial.

m An array of charts that can be used to verify that the process is in control and that
the data follow the chosen distribution.

The graphical and statistical analyses conducted in the previous chapter show that
the Western shipping center has the fastest delivery time. In this chapter, you
determine whether the center’s process is stable (in control) and capable of operating
within specifications.

Evaluating Process Stability

Use control charts to track process stability over time and to detect the presence of
special causes, which are unusual occurrences that are not a normal part of the
process.

Minitab plots a process statistic—such as a subgroup mean, individual observation,
weighted statistic, or number of defects—versus a sample number or time. Minitab
draws the:

m Center line at the average of the statistic
m Upper control limit (UCL) at 3 standard deviations above the center line
m Lower control limit (LCL) at 3 standard deviations below the center line

For all control charts, you can modify Minitab’s default chart specifications. For
example, you can define the estimation method for the process standard deviation,
specify the tests for special causes, and display process stages by defining historical
stages.

For additional information on Minitab’s control charts, go to Control Charts in the Minitab Help
index.

Before you create a control chart for the book shipping data, you want to specify
options different from Minitab’s defaults for testing the randomness of the data for all
control charts.

The Automotive Industry Action Group (AIAG) suggests using the following
guidelines to test for special causes:

m Test 1: 1 point > 3 standard deviations from center line
m Test 2: 9 points in a row on the same side of center line

m Test 3: 6 points in a row, all increasing or all decreasing
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Assessing Quality

Also, in accordance with AIAG guidelines, for all future control charts, you want to
use a value of 7 for tests 2 and 3. You can easily do this by setting options for your
control charts analysis. When you set options, affected dialog boxes automatically
reflect your preferences.

1

5

Choose Tools »
Options » Control
Charts and Quality
Tools » Tests.

Check the first three
tests.

Under K for the
second test, change
the value to 7.

Under K for the third
test, change the value
to 7.

Click OK.

Options - Tests

General
- Data Window
DODE Links
Dislog Box
- Session Window
Window Layout
- Graphics
- Individual Graphs
- Indlividual Commands
=i Control Charts and Qualty Tools
Estimating Standard Deviation
Tests
Capabiltty Analysis
+1Dats View
Other
Stepuise Regression
Formulas
System

Help

1 paint > K standard deviations from center line

K points in a row on same side of center line

K points in a row, allincreasing or all decreasing

K points in a row, alternating up and down

K out of K+1 points > 2 standard deviations from center line

(same sids)

K out of K+1 points > 1 standard deviation from center line

(same sids)

K points in a row within 1 standard deviation of center line

(sither side)

K Points in a row > 1 standard deviation from center line

(sither side)

o

TATT1 T

£

If you set options, you can restore Minitab’s default settings at any time. For more information,

see Restoring Minitab’s Default Settings on page 9-6.

Now you are ready to create a control chart to see whether the delivery process is
stable over time. You randomly select 10 samples for 20 days to examine changes in
the mean and variability of delivery time. Create an X and S chart with which you
can monitor the process mean and variability simultaneously. Use X and S charts

when you have subgroups of size 9 or more.

1

4
5

If continuing from the previous chapter, choose File » New, then choose

Minitab Project. Click OK. Otherwise, just start Minitab.

Choose File » Open Project.

Navigate to C:\Program Files\Minitab\Minitab 16\English\Sample Data\Meet
Minitab. (Adjust this if you chose to install Minitab to a location other than the

default.)

Choose Quality. MP]. Click Open.
Choose Stat » Control Charts » Variables Charts for Subgroups » Xbar-S.

To create a control chart, you only need to complete the main dialog box. However,
you can click any button to select options for customizing your chart.
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6 Choose All observations for a

Evaluating Process Stability

Xbar-S Chart 3
chart are in one column, then R [all abservations far a chart are in ane clumn: =]
enter Days. T
IH Sllbgl‘Ollp sizes, enter Ddt@. Subgroup sizes: | Date {enter a number or ID column)

ek | wbels.. |
Multiple Graphs... ‘ Data Options. ., ‘ ¥bar-5 Options... ‘
Help ok ‘ Cancsl ‘

Click Xbar-S Options, then click
the Tests tab. Notice this dialog box
reflects the tests and test values you
specified earlier. (See Set options for
control charts on page 4-2.)

You can click any tab to open dialog

boxes to customize your control chart.

Available tabs depend on whatever is
appropriate for the chart type.
Parameters, Estimate, Display, and
Storage are available for all control
charts. Stages, Tests, S Limits, and
Box-Cox are available for most charts.

Xbar-S Chart - Options ﬁ‘

Parameters | Estinate | 5 Limits {75565 | Stages | Box-Cox | Display | Storage |

[Perform selected kests for special causes ~| K

[ 1 point > K standard deviations From center Ine [
[ K points in a row on same side of center e [
¥ K points in a row, all increasing or al decreasing 7
" K points in a row, alternating up and down ’T

I K out of K+1 points > 2 standard deviations from center line (same side) | 2
I™ K out of K+1 points > 1 standard deviation from center line {same side) 4
I K paints in a row within 1 standard deviation of center line (either side) | 15

I~ K points in a row > 1 standard deviation from center line (sither side) 2

Help o cancel |

Other options are available for specific charts.

9 Click OK in each dialog box.

Xbar-S Chart of Days
UCL=3.598
3.50 4
E 3.254
$l A AN :
3.00 T
é \/ \/ <~ \/ \. X=2.985
8 275
2.50
LCL=2.371
1 3 5 7 9 11 13 15 17 19
Sample
UCL=1.080
104
£ o= /\ M
i /\ P /\\ » | 3=0520
2 064 /
2
8 o4l
0.2+ LCL=0.179
1 3 5 7 9 11 13 15 17 19
Sample
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The data points for the Western shipping center fall within the bounds of the control
limits, and do not display any nonrandom patterns. Therefore, the process mean and

process standard deviation appear to be in control (stable). The mean (X), is 2.985,
and the average standard deviation (S) is 0.629.

Graph updating allows you to update a graph when the data change without
re-creating the graph. Graph updating is available for all graphs in the Graph menu
(except Stem-and-Leaf) and all control charts.

After creating the X and S chart, the Western shipping center manager gives you
more data collected on 3/23/2009. Add the data to the worksheet and update the
control chart.

Add the data to the worksheet
You need to add both date/time data to C1 and numeric data to C2.
1 Click the Data window to make it active.

2 Place your cursor in any cell in C1, then press [Find] to go to the bottom of the
worksheet.

3 To add the date 3/23/2009 to rows 201-210:
m First, type 3/23/2009 in row 201 in CL.

m Then, select the cell containing 3/23/2009, WEE
place the cursor over the Autofill handle in
the lower-right corner of the highlighted cell. Date | Days
When the mouse is over the handle, a cross 195 3222009 250

symbol (+) appears. Press [Ctrl] and drag the 196 (32272003 285
cursor to row 210 to fill the cells with the 197 3/2272009] 289

198 (3220009 183
repeated date value. When you hold [Ctrl] 199 3222008 3.59

down, a superscript cross appears above the 200 3220008 282
Autofill cross symbol (+*), indicating that 572372000
ymbol (+*), in icating that 201 __'_I+
repeated, rather than sequential, values will 202
be added to the cells. 203
204 Z
4 Add the following data to C2, starting in row 201: |2 >

3.60 2.40 2.80 3.21 2.40 2.75 2.79 3.40 2.58 2.50
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If the data entry arrow is facing downward, pressing [Enter] moves the cursor to
the next cell down.

ality TV, (=03
C1-D c2 CIRE
Date Days
201 3232008 3.0
207 3232008 2.40
203 3232008 280
204 3232008 321
205 3232008 2.40
206 3232008 275
207 3232008 279
208 3232008 3.40
200 3232008 258
210 3;23;2009@
211 I -
< >

Data entry arrow

5 Verify that you entered the data correctly.

Update the control chart
1 Right-click the X and S chart and choose Update Graph Now.

Graph Xbar-S Chart of Days
window
output g oz
% 300 X=2.978
E 2754

g

LcL=2.372

1 3 5 7 9 1 13 15 17 19 21
sample

UCL=1.0654

5

5=06207

Sample Sthev
o o o
X o @

°

LeL=0.1761
1 3 5 7 9 1 13 15 17 19 21
sample

The X and S chart now includes the new subgroup. The mean (X =2.978) and
standard deviation (S = 0.6207) have changed slightly, but the process still appears to
be in control.

g To update all graphs and control charts automatically:

1 Choose Tools » Options » Graphics » Other Graphics Options.
2 Check On creation, set graph to update automatically when data change.
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View  As with any Minitab graph, when you move your mouse over the points in a control
subgroup  chart, you see various information about the data.

information v, it to find out the mean of sample 9, the subgroup with the largest mean.
1 Move your mouse over the data point for sample 9.
Graph Xbar-S Chart of Days
window
output

Sample Mean
=S
8

g
I

LcL=2.372

sample

UCL=1.0654

5
I

5=06207

Sample Sthev
o o o
O
T A

°
h

LCL=0.1761

T T T T T T T T T T T
1 3 5 7 9 1 13 15 17 19 21
sample

Interpret  The data tip shows that sample 9 has a mean delivery time of 3.369 days.
results

Add A goal for the online bookstore is for all customers to receive their orders in 3.33 days
reference line (80 hours) on average, so you want to compare the average delivery time for the
Western shipping center to this target. You can show the target level on the X chart
by adding a reference line.

1 Right-click the X chart (the top chart),

. Add Reference Lines g|
and choose Add » Reference Lines.
Show reference lines at ¥ valuss:
2 In Show reference lines at Y values, [333
type 3 3 3 . ‘Shnw veference lines at time scale positions:
3 Click OK.
Help oK Cancel
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Evaluating Process Capability

Xbar-S Chart of Days

UcL=3.583

». 333
3.25
1 X=2.978
2,754

LcL=2.372

Sample Mean
=S
8

1 3 5 7 9 1 13 15 17 19 21
sample

UCL=1.0654

5=06207

Sample Sthev
o o o
X o @

LCL=0.1761

1
sample

The center line (X) is well below the reference line, indicating that, on average, the
Western shipping center delivers books faster than the target of 3.33 days. Only
subgroup 9 has a delivery time that falls above the reference line (> 3.33).

Evaluating Process Capability

After you determine that a process is in statistical control, you want to know whether
the process is capable —does it meet specifications and produce “good” parts or
results? You determine capability by comparing the spread of the process variation to
the width of the specification limits. If the process is not in control before you assess
its capability, you may get incorrect estimates of process capability.

In Minitab, you can assess process capability graphically by drawing capability
histograms and capability plots. These graphs help you assess the distribution of the
data and verify that the process is in control. Capability indices, or statistics, are a
simple way of assessing process capability. Because process information is reduced to
a single number, you can use capability statistics to compare the capability of one
process to another. Minitab offers capability analysis for many distribution types,
including normal, exponential, Weibull, gamma, Poisson, and binomial.

For more information on process capability, go to Process Capability in the Minitab Help index.

Meet Minitab



Conduct
capability
analysis

Graph
window
output

Meet Minitab

Evaluating Process Capability Assessing Quality

Now that you know the delivery process is in control, conduct a capability analysis to
determine whether the book delivery process is within specification limits and results
in acceptable delivery times. The target value of the delivery process is 3.33 days.
The upper specification limit (USL) is 6 (an order that is received after 6 days is
considered late); no lower specification limit (LSL) is identified. The distribution is
approximately normal, so you can use a normal capability analysis.

1 Choose Stat » Quahty Tools » Capability Analysis (Normal Distribution) x
Capability Analysis » Normal. —— Catwsrearangedes e
 single coumn: [ Days e |
2 Under Data are arranged as, il > ot
N (use a constant or an ID calumn) | S |
choose Single column. Enter et mcroee o o _storage.. |
Days.
3 In Subgroup size, enter Date. Lower spec rr
Upper spec: 3 ™ Boundary
4 In Upper spec, type 6. Historcal pean e
4 Historical standard deviation: {optional)
5 Click Options. In Target (adds
| |
Cpm to table), type 3.33. e | oo |
AS Wlth Other Mlnltab Capability Analysis (Normal Distribution) - Options
commands, you can modify a EmEees S
capablhty analysis Cither by Specifying Use tolarance of K*sigma For capability statistics K= [g
information in the main dialog box or | Eiamiere . e s
by clicking one of the subdialog box s - pens
+ Capabilty stats (Cp, Pp)
buttons. et 2 (g loeel
. . . I Include canfidence ntervals
6 Click OK in each dialog box. Er
Title: |
beb cone

Process Capability of Days

Target usL
Process Data | | — Within

s N ! " |=== Overall
Target 333 - } }
usL 6 = | Potential (Within) C*apabmty
Sample Mean  2.97781 'l | | @
Sarnple N 210 | CPL *
StDev(Within) ~ 0.638177 } PU 158
StDev(Cveral) 0638268 | ok 158

| Overal Capabiity

| Fp *

| PPL *

| PP 158

I Pok 158

} Cpm  1.22

|

|

|

}

0

150 225 300 375 450 525 6.

Observed Performance Exp. Within Performance Exp. Qveral Performance
PPM < LSL * PPM < LSL * PPM < LSL *
PPM = UsL  0.00 PPM >UsL 109 PPM > USL 1,10
PPM Total 0,00 PPM Tota 109 PPM Totd 110
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What's Next

All the potential and overall capability statistics are larger than 1.33 (a generally
accepted minimum value), indicating the Western shipping center’s process is
capable and, therefore, delivers orders in an acceptable amount of time.

The Cpm value (the ratio of the specification spread, USL — LSL, to the square root
of the mean squared deviation from the target value) is 1.22, which indicates that the
process does not meet the target value. The X chart with the reference line shows

that the process average fell below the target value, indicating favorable results. You
conclude that customers, on average, are getting their orders sooner than the goal of

3.33 days.

For more information on how to interpret capability analyses, go to the Capability Analysis
topics in the StatGuide.

Save all of your work in a Minitab project.

1 Choose File » Save Project As.

2 Navigate to the folder in which you want to save your files.
3 In File name, type My_Quality. MPJ.

4 Click Save.

What's Next

The quality analysis indicates that the Western shipping center’s process is in control
and is capable of meeting specification limits. In the next chapter, you design an
experiment and analyze the results to investigate ways to further improve the order
and delivery process at the Western shipping center.

Meet Minitab
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Designing an
Experiment

Objectives

In this chapter, you:

m Become familiar with designed experiments in Minitab, page 5-1
m Create a factorial design, page 5-2

m View a design and enter data in the worksheet, page 5-5

Analyze a design and interpret results, page 5-6

m Create and interpret main effects and interaction plots, page 5-9

Overview

Design of experiments (DOE) capabilities provide a method for simultaneously
investigating the effects of multiple variables on an output variable (response). These
experiments consist of a series of runs, or tests, in which purposeful changes are
made to input variables or factors, and data are collected at each run. Quality
professionals use DOE to identify the process conditions and product components
that influence quality and then determine the input variable (factor) settings that
maximize results.

Minitab offers four types of designed experiments: factorial, response surface,
mixture, and Taguchi (robust). The steps you follow in Minitab to create, analyze,
and graph an experimental design are similar for all design types. After you conduct
the experiment and enter the results, Minitab provides several analytical and
graphing tools to help you understand the results. While this chapter demonstrates
the typical steps for creating and analyzing a factorial design, you can apply these
steps to any design you create in Minitab.
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Select design

Creating an Experimental Design

Features of Minitab DOFE, commands include:

m Catalogs of experimental designs from which you can choose, to make creating a
design easier

m Automatic creation and storage of your design once you have specified its
properties

m Ability to display and store diagnostic statistics, to help you interpret the results
m  Graphs that assist you in interpreting and presenting the results

In this chapter, you want to further improve the amount of time it takes to get orders
to customers from the Western shipping center. After evaluating many potentially
important factors, you decide to investigate two factors that may decrease the time to
prepare an order for shipment: the order processing system and packing procedure.

The Western center is experimenting with a new order processing system and you
want to determine if it will speed up order preparation. The center also has two
different packing procedures and you want to investigate which one is more efficient.
You decide to conduct a factorial experiment to find out which combination of
factors results in the shortest time to prepare an order for shipment. The results of
this experiment will help you make decisions about the order processing system and
packing procedures used in the shipping center.

For more information on the types of designs that Minitab offers, go to DOE in the Minitab Help
index.

Creating an Experimental Design

Before you can enter or analyze measurement data in Minitab, you must first create
an experimental design and store it in the worksheet. Depending on the
requirements of your experiment, you can choose from a variety of designs. Minitab
helps you select a design by providing a list of all the available designs. Once you
have chosen the design and its features, Minitab automatically creates the design and
stores it in the worksheet for you.

You want to create a factorial design to examine the relationship between two factors,
order processing system and packing procedure, and the time it takes to prepare an

order for shipping.

1 If continuing from the previous chapter, choose File » New, then choose

Minitab Project. Click OK. Otherwise, just start Minitab.

Meet Minitab
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2 Choose Stat » DOE » Factorial » Create

Factorial Design.

When you create a design in Minitab,

initially only two buttons are enabled,

Display Available Designs and Designs. The
other buttons are enabled after you complete

the Designs subdialog box.

3 Click Display Available Designs.

For most design types, Minitab
displays all the possible designs and
number of required runs in the

Display Available Designs dialog box.

4 Click OKto return to the main dialog
box.

5 Under Type of Design, choose 2-level
factorial (default generators).

6 In Number of factors, choose 2.

7 Click Designs.

The box at the top shows all available designs
for the design type and the number of factors
you chose. In this example, because you are
conducting a factorial design with two factors,
you have only one option: a full factorial design
with four runs. A two-level design with two

factors has 27 (or four) possible factor
combinations.

Designing an Experiment

Create Factorial Design &‘

Type of Design

= Blevel factorial (detaul generatorsl (2 to 15 Factors)

" 2-level factorial {specify generators) (2o 15 Factors)
(" 2-level splt-plot (hard-to-change Factors) (2 to 7 Factors)

" Plackett-Burman design (2 to 47 Factors)
" General fullfactorial design (2 to 15 Factors)

z - Display Avallable Designs...
Designs...

b conce
Create Factorial Design - Display Available Designs El

Avallable Factorial Designs (with Resolution)

Humber of factors:

Factors
7 8 9 10 11 12 13 14 15

(o]
tw - xv .| o

3z LU RS TR TR VR R TR TR U
64 (FUll IS v v v v W IV W
128 CRull VD WD v v v I

Avalable Resolution I11 Plackett-Burman Designs
Factors  Runs Factors  Runs Factors  Runs
27 12,20,24,25,..,48 2023 24,2832,36,..48 3533 40,4448
S11  12,20,24,25,.,48  24-27  25,32,36,40,4448 4043 44,48

12415 20,24,28,36,...,48 268-31  32,36,40,44,48 44-47 48
16-19 20,24,28,32,.. 48 3235 36,40,44,48
tep
Create Factorial Design - Designs &l
Designs Runs Resolution 2*4(k-p)
Humber of center points per block: T -
Humber of replicates for comer paints: [ 5 ]
Number of blocks: 1 -
Help Cancel

8 In Number of replicates for corner points, choose 3.

9 Click OK to return to the main dialog box. Notice that Minitab enables the

remaining buttons.

Minitab enters the names and levels you enter for each factor into the worksheet and
uses the names as the labels for the factors on the analysis output and graphs. If you
do not enter factor levels, Minitab sets the low level at -1 and the high level at 1.
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1 Click Factors.

Create Factorial Design - Factors g|
2 Click the first row of the Name column to ffy | R | Grm | Gep |
. A OrderSystem | Text  v|New Current

change the name of the first factor. Then, use o Pock | Text olh 6

the arrow keys to navigate within the table,

moving across rows or down columns. In the

row for:

Help Cancel
m Factor A, type OrderSystem in Name, New

in Low, and Current in High. Under
Type, choose Text.

m Factor B, type Pack in Name, A in Low, and B in High. Under Type, choose
Text.

3 Click OK to return to the main dialog box.

By default, Minitab randomizes the run order of all design types, except Taguchi
designs. Randomization helps to ensure that the model meets certain statistical
assumptions and can also help reduce the effects of factors not included in the study.

Setting the base for the random data generator ensures you obtain the same run
order every time you create the design. While you usually would not do this in
practice, setting the base gives the same run order that is used in this example.

1 Click Options.

Create Factorial Designs - Options E\
Fold Design
2 In Base for random data generator, type 9. | 7 c
. . . " Fold on all Factors ol 1
3 Make sure Store design in worksheet is  Folgpstonfactor
checked. Click OK in each dialog box. K
W Randomize runs
Base For random data qeneratar: ,97
W Store design in warkshest
Help Canrel

Meet Minitab
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Designing an Experiment

Viewing the Design

Every time you create a design, Minitab stores design information and factors in
worksheet columns. Open the Data window to see the structure of a typical design.
You can also open the worksheet DOE.MTW in the Meet Minitab data folder,
which includes the design and the response data.

1 Choose Window »
Worksheet 1. v @ a c T ®sT o A

@Runﬂrder CenterPt Blocks OrderSystem Pack

1 Fll 1 1 1 Current A

2 11 2 1 1 Mew B

3 4 3 1 1 Current B

4 3 4 1 1 Mew B

5 1 a 1 1 Mew A

6 12 5 1 1 Current B

7 10 7 1 1 Current A

8 7 i} 1 1 Mew B

9 B El 1 1 Current A

10 g 10 1 1 Current B

1 5 " 1 1 Mew A

12 9 12 1 1 Mew A =
< >

The RunOrder column (C2), which is randomly determined, indicates the order
in which you should collect data. If you do not randomize a design, the StdOrder
and RunOrder columns are the same.

In this example, because you did not add center points or block the design,
Minitab sets all the values in C3 and C4 to 1. The factors are stored in columns
C5 and C6, labeled OrderSystem and Pack. Because you entered the factor levels

in the Factors subdialog box, you see the actual levels in the worksheet.

You can use Stat » DOE » Display Design to switch back and forth between a random and
standard order display, and between a coded and uncoded display in the worksheet.

To change the factor settings or names, use Stat » DOE » Modify Design. If you only need to
change the factor names, you can type them directly in the Data window.

o
Entering Data
After you conduct the experiment and collect the data, you can enter the data into
the worksheet. The characteristic you measure is called a response.

In this example, you measure the number of hours needed to prepare an order for
shipment. You obtained the following data from the experiment:

14.72 9.62 13.81 7.97 12.52 13.78 14.64 9.41 13.89 13.89 12.57 14.06
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Analyzing the Design

1 In the Data window, click the column name cell of C7 and type Hours.

2 Type the observed hours listed

orksheet 1 ***

above into the Hours column c c | @ | o or | 61 | G |~
. StdOrder RunOrder| CenterPt| Blocks OrderSystem Pack Hours
Of the Data WlndOW, 1 2 1 1 1 Current A 14.72
2 " 2 1 1 Mew B 9.62
You can enter data in an 3 1 3 1 1 Gurrent B 1361
y
: 4 3 4 1 1 Mew B 7.97
columns except in those : - - ) o = —
containing de51gn information. 6 iz B [ 1| Curent B 13.78
. 7 10 7 1 1 Current A 14.64
You can also enter multiple = 7 . ; Tiiow . e
responses for an experiment, g 8 g ! HEument |A 1389
10 8 10 1 1 Current B 13.89
one per Column. 1 5 11 1 1 New A 12.57
12 g 12 1 1 Mew A | 14 DEI 3
< ¥

Print a data collection form by choosing File » Print Worksheet and making sure Print Grid
Lines is checked. Use this form to record measurements while you conduct the experiment.

Analyzing the Design

Now that you have created a design and collected the response data, you can fita
model to the data and generate graphs to evaluate the effects. Use the results from
the fitted model and graphs to see which factors are important for reducing the
number of hours needed to prepare an order for shipment.

Because you have created and stored a factorial design, Minitab enables the DOE »
Factorial menu commands Analyze Factorial Design and Factorial Plots. At this
point, you can fit a model or generate plots, depending on the design. In this
example, you fit the model first.

1 Choose Stat » DOE » Factorial »

Analyze Factorial Design E‘
Analyze Factorial Design. — Responses:
Hours
2 In Responses, enter Hours.
You must enter a response column
before you can open the subdialog
boxes.
Terms... guvanates...| Prediction. .. ‘
Graphs... Resuts... | giorage... |
4 Weights. ..
Help Cancel
Meet Minitab
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3 Click Terms. Check to make sure

Analyze Factorial Design - Terms E‘

that A: OTdeTS)’Stem, B: Pack and Include terms in the model up through order:  [IEIML=]
AB are in the Selected Terms box. T
. . 4 B:Pack

When analyzing a design, always a8

use the Terms subdialog box to %

select the terms to include in the

model. You can add or remove et |

factors and interactions by using the |

arrow buttons. Use the check boxes

to include blocks and center points | o |

in the model.
4 Click OK.
5 Cth Graphs' Analyze Factorial Design - Graphs El
6 Under Effects Plots, check Normal and Wina [ tomd ¥ paete

alpha: [0.05

Pareto.
Residuals for Plots:

@ Regular ¢ Standardized ¢ Deleted

Effects plots are only available in
factorial designs. Residual plots, helpful

Residual Plots
& Individual plots

[~ Histogram
in checking model assumptions, can be .
. . r idual d
displayed for all design types. Cranee T
I~ Residuals versus variables:
7 Click OKin each dialog box.
Help Cancel

You can use both the Session window output and the two effects plots to determine
which effects are important to your process. First, look at the Session window output.

Factorial Fit: Hours versus OrderSystem, Pack

Estimated Effects and Coefficients for Hours (coded units)

Term Effect Coef SE Coef T P

Constant 12.573 0.1929 65.20 0.000

OrderSystem 3.097 1.548 0.1929 8.03 0.000

Pack -2.320 -1.160 0.1929 -6.01 0.000

OrderSystem*Pack 1.730 0.865 0.1929 4.49 0.002

S = 0.668069 PRESS = 8.0337

R-Sq = 93.79% R-Sq(pred) = 86.02% R-Sq(adj) = 91.46%
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Analyzing the Design

Analysis of Variance for Hours (coded units)

Source DF Seq SS Adj SS Adj MS F p
Main Effects 2 44,9152 44,9152 22.4576 50.32 0.000
OrderSystem 1 28.7680 28.7680 28.7680 64.46 0.000
Pack 1 16.1472 16.1472 16.1472 36.18 0.000
2-Way Interactions 1 8.9787 8.9787 8.9787 20.12 0.002
OrderSystem*Pack 1 8.9787 8.9787 8.9787 20.12 0.002
Residual Error 8 3.5705 3.5705 0.4463
Pure Error 8 3.5705 3.5705 0.4463
Total 11 57.4645

Estimated Coefficients for

Term Coef
Constant 12.5733
OrderSystem 1.54833
Pack -1.16000

OrderSystem*Pack 0.865000

Hours using data in uncoded units

You fit the full model, which includes the two main effects and the two-way
interaction. Use the p-values (P) in the Estimated Effects and Coefficients table to
determine which effects are significant. Using o.= 0.05, the main effects for order
processing system (OrderSystem) and packing procedure (Pack) and the
OrderSystem Pack interaction are statistically significant; that is, their p-values are

less than 0.05.

Next, evaluate the normal probability plot and the Pareto chart of the standardized
effects to see which effects influence the response, Hours.

1 To make the normal
probability plot the active
window, choose Window
» Effects Plot for Hours.

Significant terms are
identified by a square
symbol. OrderSystem (A),
Pack (B), and
OrderSystem#Pack
(A%B) are significant
(o= 0.05).

2 To make the Pareto chart

Normal Plot of the Standardized Effects
(response is Hours, Alpha = 0.05)

Effect Type
® Not Significant
954 = Significant
90 4 Factor Name
A OrderSystem
80 A 8

-5.0 -2.5 0.0 2.5 5.0 7.5 10.0
Standardized Effect

the active window, choose Window » Effects Pareto for Hours.

Meet Minitab
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Minitab displays the
absolute value of the
effects on the Pareto 2306

Pareto Chart of the Standardized Effects

(response is Hours, Alpha = 0.05)

chart. Any effects that ‘

Factor  Name

extend beyond the
reference line are

Crdersystem
B Pack

significant at the

default level of 0.05.

Term

OrderSystem (A),
Pack (B) and

AB

OrderSystem#Pack 1

(A*B) are all significant I

4 5 6 7 8 9
Standardized Effect

(o= 0.05).

Drawing Conclusions

Minitab provides design-specific graphs you can use to interpret your results.

In this example, you generate two factorial plots that enable you to visualize the
effects—a main effects plot and an interaction plot.

1 Choose Stat » DOE » Factorial » Factorial Plots.

Factorial Plots E‘
2 Check Main Effects Plot, then click Setup. _ee |

[~ Interaction Plat

[~ Cube Plot

Type of Means to Use in Plots

- Eniems

Help | oK Cancel |
3 In Responses, enter Hours. Factorial Plots - Main Effects E|
4 Select the terms you want Responses:
to plot: [ Hours
Factors ko Include in Plots

m Click A:OrderSystem Gtttz S=teizd
under Available. Then i
click _= [to move
A:OrderSystem factor to =
Selected. =]

m Repeat these actions to _ k| _owins..._|
move B:Pack to r— [ o | ool |
Selected. Click OK.

5 Check Interaction Plot, then click Setup.
6 Repeat steps 3 and 4.
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7 Click OKin each dialog box.

Drawing Conclusions

Examine the plot that shows the effect of using the new versus current order

processing system, or using packing procedure A versus B. These one-factor effects

are called main effects.

1 Choose Window » Main Effects Plot for Hours to make the main effects plot

active.

This point shows the

Main Effects Plot for Hours
Data Means

mean of all runsusing——__ | Ord Pack
the current order \115—’\
processing system. 140

13.59

13.09

Mean

This line shows
the mean of all
the response
(Hours) in the

12.59

12.04
This point shows the mean of .
all runs using the new order \\
processing system. L

I

experiment.

Current A

The order processing system and packing procedure have a similar effect on order
preparation time. That is, the line connecting the mean responses for the new
and current order processing system has a slope similar to slope of the line
connecting the mean response for packing procedure A and packing procedure B.
The plot also indicates that orders using:

m The new order processing system took less time than orders that used the
current order processing system.

m Packing procedures B took less time than orders that used packing procedure A

If there were no significant interactions between the factors, a main effects plot
would adequately describe where you can get the biggest payoff for changes to

your process. Because the interaction in this example is significant, you should
next examine the interaction plot. A significant interaction between two factors
can affect the interpretation of the main effects.
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Designing an Experiment

2 Choose Window » Interaction Plot for Hours to make the interaction plot

active.

The vertical scale (y-axis) is in

units of the response (Hours).
—~—

This point is the mean time
required to prepare
packages using the new
order processing system

Mean

Interaction Plot for Hours
Data Means

15

14

134

124

10

Pack

OrderSystem
—— New
— = Curent

and packing procedure A.

The horizontal scale (x-axis) shows the

This legend
displays the levels
of the first factor
(OrderSystem).

Save Project

levels of the second factor (Pack).

An interaction plot shows the impact that changing the settings of one factor has
on another factor. Because an interaction can magnify or diminish main effects,
evaluating interactions is extremely important.

The plot shows that book orders processed with the new order processing system
and packing procedure B took the fewest hours to prepare (about 9 hours). Orders
processed with the current order processing system and packing procedure A took
the longest to prepare (about 14.5 hours). Because the slope of the line for the
new order processing system is steeper, you conclude that the packing procedure
has a greater effect when the new order processing system is used versus the
current order processing system.

Based on the results of the experiment, you recommend that the Western
shipping center use the new order processing system and packing procedure B to
speed up the book shipping process.

1 Choose File » Save Project As.

2 Navigate to the folder in which you want to save your files.

3 In File name, enter My_DOFE.MP]J.

4 Click Save.

Meet Minitab
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What's Next

What's Next

The factorial experiment indicates you can decrease the time it takes to prepare

orders at the Western shipping center by using the new order processing system and
packing procedure B. In the next chapter, you learn how to use command language
and create and run Execs to quickly rerun an analysis when new data are collected.
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Using Session
Commands

Objectives

In this chapter, you:

m FEnable and type session commands, page 6-2

m Conduct an analysis using session commands, page 6-3

m Rerun a series of session commands with Command Line Editor, page 6-5

m Create and run an Exec, page 6-7

Overview

Fach menu command has a corresponding session command. Session commands
consist of a main command and, in most cases, one or more subcommands.
Commands are usually easy-to-remember words, such as PLOT, CHART, or SORT.
Both main commands and subcommands can be followed by a series of arguments,
which can be columns, constants, or matrices, text strings, or numbers.

Session commands can be:
m Typed into the Session window or the Command Line Editor.

m Copied from the History folder to the Command Line Editor. (When you use
menu commands, Minitab generates and stores the corresponding session
commands in the History folder.)

m Copied and saved in a file called an Exec, which can be reexecuted and shared
with others or used in future sessions.
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Enabling and Typing Commands

Use session commands to quickly rerun an analysis in current or future sessions or as
an alternative to menu commands. Some users find session commands quicker to
use than menu commands once they become familiar with them.

The Western shipping center continuously collects and analyzes shipping time when
new data are available. In Chapter 4, Assessing Quality, you conducted a capability
analysis on data from March. In this chapter, you conduct a capability analysis on
data from April using session commands.

To learn more about session commands, choose Help » Help, then click Session Commands
under References.

Enabling and Typing Commands

One way to use session commands is to directly type the commands and
subcommands at the command prompt in the Session window. However, Minitab
does not display the command prompt by default. To enter commands directly into
the Session window, you must enable this prompt.

1 If continuing from the previous chapter, choose File » New, then choose
Minitab Project and click OK. Otherwise, just start Minitab.

Choose File » Open Worksheet.

3 Click Look in Minitab Sample Data folder, near the bottom of the dialog box.

N

4 In the Sample Data folder, double-click Meet Minitab, then choose
SessionCommands.MTW. Click Open.

5 Click the Session window to make it active.

6 Choose Editor » Enable Commands. A check appears next to the menu item.

To change the default options and enable session commands for all future sessions:
1 Choose Tools » Options » Session Window » Submitting Commands.
2 Under Command Language, click Enable.

Meet Minitab
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With the command prompt enabled, you can now type session commands in the
Session window.

& Session
Command 3/4/2009 7:03:46 PM
prompt Welcome to Minitah, press F1 for help.
MTE >
v
< >

When you execute a command from a menu and session commands are enabled, the
corresponding session command appears in the Session window along with your text output.
This technique provides a convenient way to learn session commands.

In Chapter 4, Assessing Quality, you conducted a capability analysis to determine
whether shipping times were within specifications (less than six delivery days). To
perform this analysis, you used Stat » Quality Tools » Capability Analysis »
Normal. Then, using two different dialog boxes, you entered several variables and
values.

To continue evaluating shipping times at the Western shipping center, you plan to
repeat this analysis at regular intervals. When you collect new data, you can re-create
this chart using just a few session commands, instead of filling out multiple dialog
boxes. Analyze the April shipping data using session commands.

1 In the Session window, at the M'TB >prompt, type:
CAPABILITY 'Days' 'Date';
2 Press [Enter].

The semicolon indicates that you want to type a subcommand.
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Notice that the M'TB > prompt becomes SUBC>, allowing you to add
subcommands for the various options used in the earlier capability analysis.

B Session

3/4/2009 7:19:46 PM

Welcome to Minitab, press Fl for help.

Results for: SessionCommands. MTW

Subcommand MTE > CAPABILITY 'Days' 'Date';
prompt  ——f& suBCs |

3 Atthe SUBC> prompt, type:
USPEC 6;

4 Press [Enter].

5 At the SUBC> prompt, type:
TARGET 3.33.

6 Press [Enter].

Process Capability of Days

The period indicates the Target s
Process Data | I |—— within
end of a command W o 1| === owral
Ug[ge 6 } } Potential (Within) Capabilty
Sequence. Sample Mean  2.9902 ™\ | c M
Sample N 200 | CPL *
L. 3 StDev(Within) ~ 0.642173 ~ } EEE 122
Mlmtab dlsplays th e StDev(Overal) 0641231 1 Epe T
. . | *
capability analysis for the ! o
. . . I PPU 156
April shipping data. | 1
|
|
3
Ol

150 225 300 375 450 525 6.

Cbserved Performance | [ Exp. Within Performance | [ Exp. Overal Performance
PPM < LSL * PPM < LSL * PPM < LSL
PPM >USL  0.00 PPM >USL 139 PPM >USL  1.34
PPM Total  0.00 PPM Total 139 PPM Total 134

= For more information on session commands, including command and subcommand syntax,

E‘E type Help at the command prompt followed by the first four letters of the command name. For
general information on syntax notation, go to Help » Help, then click Session Commands
under References. Go to Notation for session commands in the Session Command Help index.
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Rerunning a Series of Commands

Minitab generates corresponding session commands for most of the menu
commands you used, and stores them in the Project Manager’s History folder. Rather
than repeat all the previous steps of your analysis using the menus, you can simply
rerun these commands by selecting them in the History folder and choosing Edit »
Command Line Editor.

Session commands for the capability analysis you just conducted are stored in the
History folder. Use the History folder and the Command Line Editor to re-create the
capability analysis.

1 Choose Window » Project Manager.
2 Click the History folder.

BB Project Manager E‘El X

|1 Untitled History
. (2 Session Wopen "C:\Program Filss\Minikab|Minitab 18\English\Sample Data\Mest MnitabiSessionCommands.MTw",
HIStOfy — R 5 CAPBBILITY ‘Days' ‘Date’;

(2 Graphs USPEC &;
folder (1 ReportPad TARGET 3,33, \
Related Documents
(1 Related

= (1 Workshests session
B e Commenis commands
(2] Constants
(2] Matrices
< 3 < >

The right pane of the Project Manager contains all the session commands generated
during a Minitab session. These commands are stored regardless of whether the
command prompt is enabled.

When you select any portion of the session commands in the History folder, those
commands automatically appear in the Command Line Editor when you open it.

1 'To highlight the capability analysis session commands, click CAPABILITY 'Days'
'Date'; then press [Shift] and click TARGET 3.33.

BB Project Manager, E‘El X

|1 untitled History
(L] 5ession

24 History

(L] Graphs

(] ReportPad

(L] Related Documents
hests
essionCommands.
(L Columns

(L] Constants

(L] Matrices

itab|Minitab 18\English\Sample Data\Mest MnitabiSessionCommands.MTw".
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2 Choose Edit » Command Line
Editor.

3 Click Submit Commands.

Command Line Editor E‘

CAPABILITY ‘Days’ ‘Date’;
5 .

TARGET 3.33.

Submit Commands Cancel

Gr Clph Process Capability of Days
window

output

Target usL
Process Data |
P

—— Within
=== Overall

Potential (Within) Capabitty
Cp *

LsL
Target 333 =
usL 6

Sample Mean  2.9902 ™
Sarple N 200
StDev(Within)  0.642173 —
StDev(Overal) 0641231

I
I
I
I
i cPL *
U 156
Cpk 156
Overal Capabilty
Pp *
PPL *
PPU 156
Ppk 156
Cpm 1.3

150 225 300 375 450 525 6.

Observed Performance | [ Exp. Within Performan Exp. Overal Performan
PPM < LSL * PPM < LSL * PPM < LSL *
PPM >USL  0.00 PPM >USL 139 PPM >USL  1.34
PPM Total  0.00 PPM Total 139 PPM Total 134

You have re-created the capability analysis in just a few simple steps.

If you edit a graph or a control chart, Minitab does not automatically generate session
commands for the changes made. However, you can generate the session commands,
including all editing changes, by using:

Ox

m Editor » Copy Command Language, which copies the commands to the Clipboard.

m Editor » Duplicate Graph, which re-creates the graph and stores the session commands in
the History folder.

For more information on Copy Command Language and Duplicate Graph, go to Editor menu
and choose the Graph window subentry in the Minitab Help index.

Repeating Analyses with Execs

An Exec is a text file containing a series of Minitab commands. To repeat an analysis
without using menu commands or typing session commands, save the commands as
an Exec and then run the Exec.
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The commands stored in the History folder that you used to rerun the above series of
commands with the Command Line Editor can also be saved as an Exec and
executed at any time.

For more information about Execs and other more complex macros, choose Help » Help, then
click Macros under References.

Save the capability analysis session commands as an Exec. You can use this Exec to
continuously analyze the shipping data.

1 Choose Window » Project Manager.
2 Click the History folder.

3 'To select the capability analysis session commands, click CAPABILITY 'Days'
'Date’;, then press [Shift] and click TARGET 3.33.

4 Right-click the selected text and choose Save As.

BB Project Managen, El@‘ X
[ untiled [Hstory

(12 session Wopen "C:iProgram FilesiMintabiMinitab 16\EnglishiSample DataiMest Minitab|SessionCommands MTW".
23 Histary CAPABILITY ‘Days' ‘Date’;
2 araphs

(22 ReportPad

(23 Related Documents Command Line Editor

= (1 waorksheets
= (3 SessionCammands. =
(23 Columns
(20 constants Delete
(2 Matrices print...
A ¥ | X

5 Navigate to the folder in which you want to save your files.
6 In File name, type ShippingGraphs.
7 In Save as type, choose Exec Files (+.MTB). Click Save.

You can repeat this analysis at any time by running the Exec.

1 Choose File » Other Files » Run an Exec.

2 Click Select File. Mumber of times to executer [
3 Select the file ShippingGraphs.MTB, then click kb | st | oo |
Open.
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Graph
window
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What's Next

Process Capability of Days
Target usL
Process Data | I [—— within
Lsb * ! ' |=== Overall
Target 333 — } }
sl 5 ! 1| [ Potentl (wikin) Copabity
Sample Mean  2.9902 ~\ | Cp
Sarrple N 200 | cPL *
StDev(Within)  0.642173 — ! CPU - 156
StDev(Overal)  0.641231 | Cpk 156
| Overal Capabity
I o e
| PPL *
| PPU 156
I Pk 156
} Cpm  1.23
I
I
150 225 3.00 375 450 525 6.00
Observed Performance | [ Exp. Within Performan Exp. Overal Performan
PPM<lsL PPM<lsL ok PPM<lsl
PPM > USL 0,00 PPM > USL 139 PPM >USL 134
PPM Total 0,00 PPM Total  1.39 PPM Total 134

Minitab executes the commands in the Exec to generate the capability analysis.
Because you can run the Exec using any worksheet (as long as the column names
match), you can share this file with other Minitab users who need to do the same
analysis. For example, the Western shipping center may want to share the capability
analysis Exec with the Central and Eastern shipping centers so they can conduct the
same analysis on their own shipping data. If you want to use the Exec with a different
worksheet or with different column, edit the Exec using a text editor such as
Notepad.

Save all of your work in a Minitab project.

1 Choose File » Save Project As.

2 In File name, type My_SessionCommands.MP].
3 Click Save.

What's Next

You learned how to use session commands as an alternative to menu commands and
as a way to quickly rerun an analysis. In the next chapter, you create a report to show
the results of your analysis to your colleagues.
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Generating a Report

Objectives

In this chapter, you:

Add a graph to the ReportPad, page 7-2

Add Session window output to the ReportPad, page 7-3
Edit in the ReportPad, page 7-5

Save and view a report, page 7-6

Copy the ReportPad contents to a word processor, page 7-7
E.dit a Minitab graph in another application, page 7-7
Send output to Microsoft PowerPoint, page 7-10

Overview

Minitab has several tools to help you create reports:

ReportPad in the Project Manager, to which you can add Minitab-generated
results throughout your sessions

Copy to Word Processor, which enables you to easily copy content from the
ReportPad to a word processor

Embedded Graph Editor, for editing graphs with Minitab after you have copied
them to other applications

Send To Microsoft Word or PowerPoint, which enables you to send Session
window output and graphs directly to Word or PowerPoint

"To show your colleagues the shipping data analysis results, you want to prepare a
report that includes various elements from your Minitab sessions.
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Using the ReportPad

Throughout Meet Minitab, you performed several analyses and you want to share
the results with colleagues. Minitab’s Project Manager contains a folder, called the
ReportPad, in which you can create simple reports.

The ReportPad acts as a simple text editor (like Notepad), from which you can
quickly print or save in RTF (rich text) or HTML (Web) format. In ReportPad, you

can:
m Store Minitab results and graphs in a single document
m Add comments and headings

m Rearrange your output

m Change font sizes

m Print entire output from an analysis

m Create Web-ready reports

You can add components to ReportPad by right-clicking on a graph or Session
window output, then choosing Append to Report. In addition, text and graphs from
other applications can be copied and pasted into Minitab’s ReportPad.

Add the histogram with fits and groups you created in Chapter 2, Graphing Data, to
the ReportPad.

1 If continuing from the previous chapter, choose File » New, then choose
Minitab Project. Click OK. Otherwise, just start Minitab.

2 Choose File » Open Project.

3 Navigate to C:\Program Files\Minitab\Minitab 16\English\Sample Data\Meet
Minitab. (Adjust this if you chose to install Minitab to a location other than the

default.)
4 Choose Reports.MPJ. Click Open.
5 Choose Window » Histogram of Days.

Meet Minitab
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Generating a Report

6 Right-click anywhere in the graph region, then choose Append Graph to Report.

Bl Minitab - Reports.MPJ

Fle Edt Data Calc Stat Graph Edtor Tools Window Help
U8/ m@-~[0[ 1 1AFCrE CRBOSE R : CRE B /- [E5h& ¥ 47
[Foure Regon =@([x o+ 2|l *|Q[k TOON - 1M
& Session
on cize %2 424 0.z Lom  Leeo  5.953 8
Results for Center = Western
# Histogram of Days
Variarle Scaus
Days  Back order
on tine [\ soat
+ crosshars
31512009 3 D7 deriueRegon. QT Center
Central
Seec e , o
Velcoe to Minitab, p A y " et
Retrieving project fr| K
16\EnclishSauple Dat| 15 /el BMZ;Z s‘u;;g gr;
- ’/ g 4452 1252 101 [E]
z /Ko Deete 281 1030 102
[ / | L
| g 10 ’/ Update Graph Automatically 3
£ ! Updste Graph tion
aT (o2 5 ,/' Copy Graph c12 13 Cc14 15 C18 4
/
Center | Orde i [ [ I [ [ | | . Graph
1 [Eastemn 3372009 by 7 Send Graph to Microsaft Word AN
2 |Eastem 3/3/2009 e Send Graph to Microsoft PowerPeint S region
3 [Easten  3/32009 0= ———  pren 2 eg 0
4 Eastem 3/3/2009 1 2 Suitch to: ShippingData.mtw 7
5§ Easten 3/3/2009 Go'to Session Line
6 |[Easten 332000 Srmmmmmrm——et o0
7 |Eastem 3/3/2009 8:50 3/7/2009 10:02 4.05000
8 Eastern 3/3/2009 8:55 3/8/2009 16:30 531597 On time 335
9 Eastern  3/3/2009 8:58 3/8/2009 10:32 506528 On time 21
10 Easten  3/3/2009 9:11 3/7/2009 16:02 428542 On time 254 @
@am N @

B8 Project... [ 2] >

Append Graph to Report

7 Choose Window » Project Manager.
8 Click the ReportPad folder. The histogram has been added to the ReportPad.

You also can add Session window output to the ReportPad. In Chapter 3, Analyzing
Data, you displayed descriptive statistics for the three regional shipping centers. Add
the output for the three centers to the ReportPad.

1 Choose Window » Session.
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2 In the Session window, click in the output for Results for Center = Central. Then
right-click and choose Append Section to Report. The section of output Minitab
appends is delineated by the output titles (which are in bold text).

If you right-click in
this area and choose
Append Section to
Report, the results for
the Central shipping
center are added to
the ReportPad.

Ml Minitab - Reports.MPJ.

Fle Edt Date Cdc St Goph Edtor Tooks Mindow Hep
=l & ti1as O2d CBBOHERT COE B 4
x

& Session (A=)

Descriptive Statistics: Days

Results for Center = Central

Total
Varisble status Comt 1 Sum q
Days  Back order 6 =
Late 7,070
on tine
Send Section ta Microsoft iord
Results for Center = Eastern Send Secton to Microscft PowerPoint
X Delete Delete.
Total
Varisble status Comt 1 Sum
Days  Back order 8 =
ate e 7,748
on tine %2 4 5,953
1 text Command r2 ]
2 ] 1 preious ormand sz ]
. [ENEEE|
N
N —
#4 End CtrkF e c16 c17 c18 ]
£, Replece ot [ 4 s [ 7
1 Days
= Apply O Font: akel
3 Apply Tl Font aksz
1 Apply Comment Fon: akes
5 B setsids shitF1
G e —
7
8
9 b=
10 Eastem | 3/3/2009 9:11 3/7/2009 16:02 4.28542 On time 254 a

<
|ndd selecton to Reportpad Editable

3 Repeat the steps above for the Results for Center = Eastern and Results for
Center = Western.

4 Choose Window » Project Manager, then click the ReportPad folder. Click [=

to maximize the window to see more of your report.

il Minitab - Reports.MPJ - [Project Manager]

Jelcome to ke, press 1 for he.

Ele Edt Data ok Stat Graph Edtor Tooks Window Help =181
@ - St BB 8 en CEE B
x
[ Reporte ) Winitab Project Report ~
Histogram of Days
g Reportpad Norrral
= (1 workshests @D
= (3 ShippingData.mtw
3 Columns
3 Constants
3 matrices 15
2561 10 w2

Frequency

Results for Center = Eastern

Total
Varisble Scatus  Count Mean SE Nean Stbev Hinimum Hextmun|
e T L . .
Lace 9 s7 0100 .5a 6254 7.748
on tize %2 424 01z Lom Lo 5883

Results for Center = Western

Total
Varishle Status Count Mean SE Mean Sthev Minimm Heximm
Days Back order B B * B B

0n tine 10z 2.981 0.108 1.080 0.87L  S.68l

.
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To add multiple sections of Session window output to the ReportPad:
2 1 Highlight the Session window output.

2 Right-click in the Session window.

3 Choose Append Selected Lines to Report.

Editin  Customize the report by replacing the default title and adding a short comment to
ReportPad the graphical output.

1 Highlight the default title (Minitab Project Report). Type Report on Shipping
Data. Press [Enter].

2 Below Report on Shipping Data, type Histogram of delivery time by center.

3 Highlight the text Histogram of delivery

time by center. Right-click the Font ot sl oo

highlighted text and choose Font. pus [Fegia [ o
il Elack 21 Cancel

(} sl Manow B
) diial Rounded MT Bob [Bald lialie
(} Avial Uricads MS
O Baskerile Old Face

v

4 From Font, choose Arial. From Font
style, choose Regular. From Size,

O Bauhaus 33 ¥
choose 11. From Color, choose Eifecs Sanple
I Strikeout
Maroon. I Underine AaBbYyZz
3 Colr
5 Click OK. B | | Scint
[wesem 7]

This is an OpenType font, This same fant wil be used on beth your
printer and your screen

il Minitab - Reports.MPJ - [Project Manager] (@[]

[E Ble Edt Data Cac Stat Graph Edtor Tooks Window Help =181
E 8
SH & @ o o2 Caeeidw™ COE B
x
[ Reports.ip3 Report on Shipping Data ~
3 session Histogram of delivery time by center
0 History
Q3 Graphs
S repontpad i
istogram of Days
(21 Rebted Documents SEITED
= (1 workshests.
= 22 ShippingData.mw El
Columns
(3 Constants
(3 Matrices
15 w
a5 1200 58
= e 12 101
g 250 1030 12
g
4
2
s
Results for Center = Eastern
Total
Varisble status Comt Mean SE Mean Sthev Minimm Herimm
Days  Back order 8 - - H B =
Late 5 6.7  0.80 0.54L  6.254  7.748
on tine 92 4234 0.1z 1077 Laso 5953
Results for Center = Western
Total
Varisble status Comt Mean SE Mean Sthev Minimm Harimm
Days  Back order 3 - - - B B
on tine 102 2881 008 1.0s0  0.87L  S.68L

Jelcome to ke, press 1 for he.
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Saving a Report

You now have a simple report that illustrates some of your results. If you save a
Minitab project, you can add additional comments and formatting at any time
because Minitab saves the ReportPad contents as part of the project.

All graphs and Session window output remain fully editable after they are appended to the
ReportPad. To edit a graph in the ReportPad, double-click the graph to activate Minitab'’s
embedded graph editing tools.

Saving a Report

You can save the contents of the ReportPad (as well as Session window output and
worksheets) either as Rich Text Format (RTF) or Web Page (HTML) so you can open

them in other applications.

Save your report as an RTF file to send electronically to colleagues or to open in
other applications.

1 In the Project Manager,

Ml Minitab - Reports.MPJ - [Project Manager]

right—c]ick the ReportPad EE) Ble Edt Dats calc Stst Graph Edtor Tooks indow Help

folder and choose Save EH & 924 | CRBOE
Report As. = =
DEDWGMPJ Repeort on Shipping Data
. . Session Histogram of delivery time by center
2 Navigate to the folder in e |
) raphs
which you want to save B e R o Histogram of Days
}/OUI' fﬂes_ = D&wﬁhﬁ Brint Report...
= Shipp
. 3¢ Move to Word Processor
3 In File name, type E1< comytowordprocesor R
. . 15 -
ShippingReport. g |
by / \\
=
4 In Save as type, choose 2 10 J \

Rich Text Format
(*.RTF). Click Save.

Copying a Report to a Word Processor
Word processors provide formatting options not available in ReportPad, such as
adding callouts to highlight important findings and laying graphs side by side.

Two tools in ReportPad, Move to Word Processor and Copy to Word Processor,
enable you to transfer the contents of the ReportPad to your word processor without
copying and pasting:
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m Move to Word Processor transfers the ReportPad contents to a word processor and
deletes the contents of the ReportPad.

m Copy to Word Processor transfers the ReportPad contents into a word processor
while leaving the original contents in the ReportPad.

You can also directly add output to Microsoft Word by right-clicking on Session window output
or a graph and choosing Send Section To Microsoft Word or Send Graph to Microsoft
Word.

1 In the Project Manager, right-click the ReportPad folder.

2 Choose Copy to Word Processor.

3 In File name, type Shipping Report. You do not need to choose a file type,
because Rich Text Format (+.RTF) is the only option available.

4 Click Save.

Minitab automatically opens your default word processor and loads the RTF file
you just saved.

You can now edit your Minitab content in the word processor.

Using Embedded Graph Editing Tools

When you copy graphs to a word processor or other application, either with copy/
paste or with Copy to Word Processor, you can use the Embedded Graph Editor to
access all Minitab’s graph editing tools.

To blend the graph into the report background and create a better visual effect, use

the Embedded Graph Editor tools to change the fill pattern, borders, and fill lines of
the graph without returning to Minitab.
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1 In the word processor, double-click the histogram. Notice that you now have
several toolbars with editing tools.

i shipping Report.itf [Compatibility Mode] - Microsoft Word
Fie Edt Edtor Window Help

(@[ o[=| % TIo|oN\| - 1| =
T A R

3 . 3 . B . ¢ r 7

Report on Shipping Data
Histogram of delivery time by center

sl

Minitab graph
edltlng tools Histogram of Days

- Normal

20 Center
central
—— - Eastern

Western

Mean SDev N
3984 1280 99

- Gas2 12%2 101 Graph
g 2581 1000 12 i
S - .
H region
s
£ 1
Results for Center = Eastern
. Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 8 * * * * *
Late 9 6.678 0.180 0.541 6.254 7.748
On time 92 4.234 0.112 1.077 1.860 5.953 2

" ™
Double-click to Edit Minitab Graph [EEEEE -

The graph is in edit mode; you can double-click a graph item to edit it as you
would in Minitab.

Double-click in the graph region of the histogram.
Under Fill Pattern, choose Custom.

From Type, choose [7].

Under Borders and Fill Lines, choose Custom.

From Type, choose None. Click OK.

N & L A W N

Click outside of the graph to end edit mode.

7-8 Meet Minitab



Sending Output to Microsoft PowerPoint

Save project

Meet Minitab

Generating a Report

O\ H9-0 )¢ Shipping Report.rtf [Compatibility Mode] - Microsoft Word - =

)
| Wome | mnsert  Pagelayout  References  Mailngs  Review  View  Acrobat @
= 4 B P i 3 FArin -

B Lineclhevikoman © 209 | aagoeene | assoceoc AaBb( AaBbCi AaBb( A 2 Repiace
Fete 5 [B 7 U -dex X A ThNormal | TNoSpaci.. Headingl  Heading 2 e - E,";"‘“ Yo
Ciipboard Font 5 Paragraph 5 stes ) | Eating
. z i i i . i . : B ; 5 3 v 7 5

Report on Shipping Data
Histogram of delivery time by center
Histogram of Days
B Normal
204 Center
—— Central
— — Easten b
Western B
N Mean SDev N
2@ 12 @
- 4452 122 100
o 2981 1090 102
2
]
H
g
]
r U
Results for Center = Eastern
N Total :
Variable Status Count Mean SE Mean StDey Minimum Maximum ®
Days Back order * * * * * s
“ [ m ¥
Page:1of1 | Words:8l | & [EEE 130% () 1o} o

For more information about Minitab’s Embedded Graph Editor, go to Embedded graph editor in

the Minitab Help index.

Save all of your work in a Minitab project.

1 In Minitab, Choose File » Save Project As.
2 In File name, type My_Reports. MPJ.

3 Click Save.

Sending Output to Microsoft

PowerPoint

You can also create reports or presentations by sending graphs and Session window

output directly to Microsoft Word or PowerPoint.

Add the histogram and descriptive statistics results to PowerPoint.
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Send 1 Choose Window » Histogram of Days.
output to

PowerPoint Right-click anywhere in the graph region, then choose Send Graph to Microsoft

PowerPoint. A new PowerPoint file will open with the histogram on the first slide.

Bl Minitab - My_Reports. MPJ.

File Edit Data Calc Stat Graph Editor Tools Window Help

FCIE R R Y I IR L IR R T e
[Fawe Regen et |[x o+ <% |Ql[h TOON » 1M

6 Session [- 2]
6wl 17 Project Hanager 'l
avs
3 My _Report. 123 Report on Shipping Data 8
2 Sessi Histogram of delivery time by center
{2 History
0 Grephs #: Histogram of Days
& ys
Res|| 3 ReportPad
{2 Related Documd
= (1 Worksheets [N select ays
varsfl 5 22 hippingo - Crosshais
Days) 3 Column —
{2 Constay 20 Edit Figure Region, cT Center
Q0 watrice o Certra
e > — — Eastern ]
a add > | western
es|
15 panel. Wean S0ev N
e—— 3584 120 93
vari) . o 4452 1252 101
g Deete Delete 2881 L0%0 102
& T ]
< g 10 Update Graph Atomaticaly
< g ) \
E 3 {1 Update Graphtiow \
F el G
5 Copy Graph \
5 Append Graph to Report L
end Graph to Microsoft o N
1 Send Graph to Microsaft Word N
1 2 | - e el b
3 0= T oy Tex: e
4 B Suitch to; ShippingData.nt s 7
5 Gota Session Line J
6 statgude
B3 Varisble Stasmr——vomre— e §tev Hinimm Narimm
== Days  Back order s - - H B =
8 Lete S 6.67  0.150 0.5  6.254 7748 a
o L v 2 e 00 o ]
10 Eastem | 3/3/2009 9:11 3/7/2009 16:02 4.28542 On time 254 a
@m 3

'|

Current Worksheet: ShippingData. mt

3 In Minitab, choose Window » Session.

4 In the Session window, click in the output for Results for Center = Central. Then
right-click and choose Send Section to Microsoft PowerPoint.

5 Repeat step 4 for Results for Center = Eastern and Results for Center = Western.
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Meet Minitab

Generating a Report

(On) 12 - Presentationl - Microsoft PowerPaint - = x

)

7 Home | mset  Design  Anmstions  SideShow  Review  View  Acobat @

s = N s

3~ = = = & Find

B, =2 (& ) = @R e

| 2| B 2 - || S Replace -

Paste New I U a AV A Shapes Arrange Quick

TP || siae- 1 |(BLL U ke & S dar| A | P I e g Select -
Clipboard & || Slides Font Paragraph Drawing Editing
— = x
1 =

; N = Results for Center = Western

Tezal
variable Status Count Mean SE Mesn StDev Minimum
Day rde: 3 - - - - B
on vine 10z 2381 0.108 1.030  0.871  5.g8l
3
Click to add notes

Slide4 of 4 | “Office Theme™ | 5 [EEEr e oV

A new Microsoft PowerPoint document contains the histogram and each part of the
Session window output on separate slides. You can edit the PowerPoint document to

changes titles or font sizes and add text.
1 Highlight the Session window output.
2 Right-click in the Session window.

PowerPoint.

available.

What's Next

To add multiple sections of Session window output to the Word or PowerPoint:

3 Choose Send Selected Lines to Microsoft Word or Send Selected Lines to Microsoft

When you send a graph to Word or PowerPoint, Minitab’s Embedded Graph Editor is not

In the next chapter, you learn to prepare a Minitab worksheet. You combine data
from multiple sources and place them in Minitab. Also, to prepare the data and
simplify the analysis, you edit the data and reorganize columns and rows.
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8
Preparing a
Worksheet

Objectives

In this chapter, you:

Open a worksheet, page 8-2

Merge data from an Excel spreadsheet into a Minitab worksheet, page 8-3
Merge data from a text file into a worksheet, page 8-4

View worksheet information, page 8-5

Replace missing value, page 8-6

Stack columns of data, page 8-6

Code data, page 8-8

Add column names, page 8-8

Insert and name a new data column, page 8-9

Use the Calculator to assign a formula to a column, page 8-9

Overview

In many cases, you use worksheets that were already set up for you, as you have
throughout Meet Minitab. Sometimes, however, you must combine data from
different sources and place them in a Minitab worksheet before beginning an
analysis. Minitab can use data from:

Previously saved Minitab worksheet files

Text files

8-1
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Open a
worksheet

A

Getting Data from Different Sources

m  Microsoft Excel documents

To place these data in Minitab, you can:

m Type directly into Minitab

m Copy and paste from other applications

m Open from a variety of file types, including Excel or text files

After your data are in Minitab, you may need to edit cells and reorganize columns
and rows to get the data ready for analysis. Common manipulations include stacking,
subsetting, specifying column names, and editing data values.

This chapter shows how to place data from different sources into Minitab and how
ShippingData. M'TW, used in chapters 2 and 3, was prepared for analysis.

Getting Data from Different Sources

For the initial Meet Minitab analyses, the worksheet ShippingData. M'TW, which
contains data from three shipping centers, was already set up. However, the three
shipping centers originally stored the book order data in different ways:

m Eastern—in a Minitab worksheet
m Central—in a Microsoft Excel file
m Western—in a text file

To analyze all the book order data, you must combine the data from all three
shipping centers into a single Minitab worksheet.

Begin with data from the Eastern shipping center, which are stored in a Minitab

worksheet called Eastern. MTW.

1 If continuing from the previous chapter, choose File » New, then choose
Minitab Project and click OK. Otherwise, just start Minitab.

2 Choose File » Open Worksheet.
3 Click Look in Minitab Sample Data folder, near the bottom of the dialog box.

4 In the Sample Data folder, double-click Meet Minitab, then choose
Eastern.MTW. Click Open.

Minitab can open a variety of file types. To see the file types, click Files of type in the Open
Worksheet dialog box.

Meet Minitab
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Merge data
from Excel

Examine
worksheet

Ok

Meet Minitab

The Central shipping center stored data in an Excel spreadsheet.

To combine the Central book order data with the Eastern data, merge the data in the
Excel spreadsheet with the data in the current Minitab worksheet.

1 Choose File » Open

Open Worksheet
Worksheet. Look i [ Meet Minital - «@EerE-
. ] central s
2 From Files of type, choose e
My Recent
Excel (*.xls; * xIsx). D%m
3 Choose Central XLS. Deskion

4 Choose Merge.

My Documents

5 Click Open. )

My Computer

.‘_’] File nsme [Cantraz 5 =l Open

»

My Metwork  Files of type: [Evcel (s " lex) =l Cancel
Help

PFlaces

' | Lookin Minitab Sample Data Folder

Options. ., Preview... ‘  fergs  © Open

Choosing Merge adds the Excel data to your current worksheet. Minitab places the
data in cells to the right of the current worksheet data in columns C5-CS8. If you had
not chosen Merge, Minitab would have placed the data in a separate worksheet.

Original data Merged data

8 Easte rn. MTW = E‘@lg‘

C1.D Q2D aGT o] 5D C6D aT o] 5
Order Arrival Status | Distance Order_1 Arrival_1 Status_1 Distance_1
1 37372009 5:34 3772009 15:21 On time 255 34372009 8:46 AM | 3752009 4:56 PM On time 307
2 3/3/2009 8:35 3/6/2003 17:05 On time 196 3/3/2009 8:52 AM | 3/6/2009 3:12 PM On time 340
3 3/3/20008:38 ™ Back order 299 3/3/2009 8:55 AM | 3/7/2009 3:10 PM On time 327
4 3/3/2009 B:40 3/7/2003 15:52 On time 205 3/3/2009 8:58 AM | 3/6/2009 2:53 PM On time a1
5 3432009 8:42 3/9/2009 14:48 Late 250 3/3/2009 9:04 AM 3/8/2009 10:12 AM On time 235
6 3/3/2009 B:43 3/8/2003 15:45 On time 93 3/3/2009 5:06 AM | 3/9/2009 4:13 PM Late 259
7 3/3/2009 8:50 3/7/2009 10:02 On time 189 3/3/2009 9:08 AM 34272008 11:17 AM On time 328
8 3/3/2009 B:55 3/8/2003 16:30 On time 336 3/3/2009 9:09 AM 3/8/2009 10:14 AM On time 226
9 3/3/2009 8:58 3/8/2009 10:32 On time 211 3/3/2009 9:11 AM | 36,2009 3:46 PM On time 32

10 3/3£2009 9:11 3/7/2009 16:02 On time 254 3/3/2009 9:14 AM | 3/6/2009 3:17 PM On time 184 o
< >

Minitab also provides a Merge Worksheets menu command that provides additional options to
merge two or more open worksheets. For more information on Merge, go to Merge worksheets
in the Minitab Help index.
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Preparing the Worksheet for Analysis

The Western shipping center stored data in a simple text file that you can open using
Notepad or WordPad. To combine the Western book order data with the Fastern and
Central data, merge the data in the text file with the data in the current Minitab
worksheet.

1 Choose File » Open Worksheet

2 From Files of type, choose Text (+.txt).
3 Choose Western. TXT.

4 Choose Merge.

5 Click Open.

Choosing Merge adds the data from the text file to the current worksheet. Minitab
places the data in cells to the right of the current worksheet data in columns
C9-CI12. If you had not chosen Merge, Minitab would have placed the data in a
separate worksheet,

Original data Merged data

Eastern. MTW >

+ 5D C6D aT o] D C10-D 1T c12 o’
Order_1 Arrival_1 Status_1 Distance_1  Order_2 Arrival_2 Status_2? Distance_2
1 |3/3/2009 8:45 AM | 3/5/2009 4:56 PM On time 307 3/3/2009 8:22 3/6/2009 15:00 On time 252
2 |3/3/2003 B:52 AM  3/6/2009 3:12 PM On time 340 3/3/2009 8:30 3/5/2003 16:30 On time 259
3 |3/3/2009 8:55 AW 3/7/2009 3:10 P On time 327 3432009 8:42 3/6/2008 17:30 On time 227
4 |3/3/2009 B:58 AM  3/6/2009 2:589 PM On time 81 3/3/2009 8:45 3/4/2003 15:45 On time 303
5 |3/3/2009 9:04 AW 35872009 10:12 AW On time 235 3/3/2009 8:47 3/7/2008 17:02 On time 95
6 |3/3/2009 3:06 AM 3/3/2009 4:13 PM Late 250 3/3/2009 5:02 3/5/2003 16:35 On time 302
7 |3/3/2009 9:08 AW 35872009 11:17 AW On time 328 3/3/2009 9:04 3/7/2009 11:02 On time 94
8 3/3/2009 9:03 AM 3/3/2009 10:14 AM On time 226 3/3/2009 5:05 3/5/2003 16:57 On time 281
9 3/3/2009 9:11 AW 3/6/2009 3:46 P On time 312 3/3/2009 9:05 3/46/2009 15:40 On time 284

10 |3/3/2009 3:14 AM | 3/8/2009 3:17 PM On time 184 3/3/2009 9:22 3/5/2003 17:25 On time 350
< >

Before opening a text file in Minitab, you can see what the data will look like in the
worksheet by choosing Preview in the Open Worksheet dialog box.

Not all text files are in a format that can be easily imported. Minitab provides several tools for
interpreting text file formats. For more information, go to Text files in the Minitab Help index.

Preparing the Worksheet for Analysis

With the data in a single worksheet, you are almost ready to begin the analysis.
However, you must modify the worksheet by:

m Replacing a missing value
m Stacking data

m Replacing data

Meet Minitab



Preparing the Worksheet for Analysis Preparing a Worksheet

Show
worksheet
information

Meet Minitab

5

&

m Adding column names
m Adding a new column

m Creating a column of calculated values

For a complete list of data manipulations available in Minitab, go to Data menu in the Minitab
Help index.

To view a summary of your worksheet columns, use |9 on the Project Manager
toolbar. This button will open the Project Manager’s Columns subfolder in the
Worksheets folder. This summary is especially useful in identifying unequal column
lengths or columns that contain missing values.

1 Click [©] on the Project Manager toolbar or press [Ctrl]+[Alt]+[I].

BB Project Manager E]ENE

Marme 1d Counk Missing | Type | Descripkion
Order 1 109 o o

Arrival foved 109 g o]

Skatus 3 109 o T

Distance 4 109 o M

Order_1 5 105 o o

Arrival_1 6 105 ] a}

Skatus_1 7 105 o T

Distance_1 5 105 u] M

Order_2 9 105 o o

Arrival_2 10 104 2 o

Skatus_2 Ci1 105 o T

Distance_2 12 105 u] M

£ >

The Columns subfolder contains details on the current worksheet. Within each
center, the count should be the same for all columns. Notice that the counts for the
Eastern data (C1-C4) are 109 for all columns, and the counts for the Central data
(C5-C8) are 105 for all columns. However, for the Western center, C10 has a count
of 104 unlike the other columns, which have a count of 105.

2 Click again to return to your previous view.

For more information on the Project Manager toolbar, go to Project Manager Toolbar in the
Minitab Help index.
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Preparing the Worksheet for Analysis

Examine C10 to see what
value is missing. Notice

Eastern. MW E] E'g

+ 8] 9D C10-D Cn-T C12 e

that the last row of the Distance_1 Order_2 Arrival_2 Status_2 | Distance_2
column is empty. When 97 261 3/3/2009 16:08 3/6/2009 11:56 On time 256
you copy and paste data 98 221 3/3/72009 16:10 3/3/2009 8:30 On time 217
from a text or Fxcel file 99 274 3/32009 16:12 3/5/2009 8:21 On time 265
. . 100 182 3/3/2009 16:15 3/5/2009 10:05 On time 199
into a worksheet, Minitab

) ’ : 101 182 3/3/2009 16:18 3/5/2008 10:12 On time 24
interprets empty numeric 102 191 3/3/2009 16:20 3/572009 9:20 On time 8
or data/time cells as 103 98 3/3/2009 16:26 3/6/2009 11:34 On time 278
missing values, which 104 348 3/3/2009 18:32| 3/7/2009 3:57 | On time 473
appear as asterisks () by 105 32 3732009 16:39 Back order 279
default. However, if the (105 _
last row of a column of

data in a text file contains Empty cell

an empty cell, Minitab
leaves the cell empty when you paste the data into the worksheet, as you can see in
column C10.

For Minitab to perform the correct analysis, you must type the missing value symbol
in the empty cell of the last row.

1 Click the Data window to make it active,
then choose Editor » Go To....

Enter golumn number or name: | €10

2 In Enter column number or name, type

CI0.
3 In Enter row number, type 105. Click OK.

Enter row number: 105

4 Inrow 105 of column C10, type an asterisk (*). Press [Enter].

Now that the data are assembled in a single Minitab worksheet, notice the similar
variables for each shipping center. Some Minitab commands allow data from
different groups to remain unstacked in separate columns. Others require groups to
be stacked, with a column of group levels. However, all analyses can be performed
with stacked data.

To analyze the data, you need to rearrange these variables into stacked columns. You
can move data within the worksheet by copying and pasting or use Data menu items
to rearrange blocks of data.

Meet Minitab
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1 Choose Data » Stack » Blocks of

Stack Blocks of Columns E‘
COlllIIlIlS. [ Stack two or more blocks of columns on top of each other:
| order-Distance
2 From the list of variables, highlight [‘order t-Ditance_t

|'order_z-Distance_2'

Order, Arrival, Status, and Distance.
Click Select to move the variables |
into the first row of Stack two or |
more blocks of columns on top of :

Sl

each other. Move to the next row. v stk data
& New worksheet
3 Repeat step 2 for the order, arrival, tame: [ Fy_ShppinDat= (S
. ¢ Columns of current workshest:
status, and distance columns for the |
Central and Western shipping
[V Use variable names in subscript column
centers.

4 Under Store stacked data in, choose
New worksheet. In Name, type
My_ShippingData.

5 Check Use variable names in subscript column.

6 Click OK.

Examine  The variables for the shipping centers are all in the same columns, with Order
worksheet  (Eastern center), Order_1 (Central center), and Order_2 (Western center) acting as
labels or subscripts to indicate from which shipping center the data originated.

Subscripts column

y_Shippinglata ™™

Data entry arrow — + C1-T c2.D c3-D C4-T (0] 6
1 |Order "3/3/2008 8:34 3/7/2009 15:21 On time 255
2 | Order 3/3/2009 8:35 3/6/2009 17:05 On time 196
3 | Order 3/3/2009 8:38 * Back order 295
4 | Order 3/3/2009 8:40 3/7/2009 15:52 On time 205
5 | Order 3/3/2009 8:42 3/9/2009 14:45 Late 250
6 | Order 3/3/2009 8:43 3/8/2009 15:45 On time 93
7 | Order 3/3/2009 8:50 3/7/2009 10:02 On time 189
8 | Order 3/3/2009 8:55 3/8/2009 16:30 On time 335
9 | Order 3/3/2009 8:58 3/8/2009 10:32 On time 21
10 |Order 3/3/2009 9:11 3/7/2009 16:02 On time 254 r
< >
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Preparing the Worksheet for Analysis

The labels in the Subscripts column do not adequately indicate which center the
data are from. Code the labels with more meaningful names.

1 Choose Data » Code » Text to Text. g ®)
T Code datafrom columns:
2 In Code data from columns, enter Teubcrs
. Store coded data in columns:
Subscripts. e
. Original values (eq, red “light blus™:  Mlew:

3 In Store coded data in columns, (e =

enter Subscripts. fordo i [Caira

| Order_2 | western

4 In the first row under Original values, \ |

type Order. In the first row under New, J |

type Eastern. } :
5 In the second row under Original | !

values, type Order_1. In the second [ ] e |

row under New, type Central.

6 In the third row under Original values, type Order_2. In the third row under
New, type Western.

7 Click OK.

The shipping center labels in the subscripts column are now Eastern, Central, and
Western.

Add column names to the stacked data.

1 Click the data entry arrow in the upper left corner of the Data window to make it
point to the right.

2 Click in the name cell of C1. To replace the label Subscripts, type Center, then
press [Enter].

3 Repeat for the rest of the names:

m In C2, type Order.

m In C3, type Arrival.

m In C4, type Status.

m In C5, type Distance.
Before saving your new worksheet and performing analyses, you need to calculate
the number of days that elapsed between order and delivery dates. You can use

Minitab’s Calculator to assign a formula to a column that calculates these values. If
you change or add data, the calculated values will update automatically.

Meet Minitab
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Insert and name a column

Insert a column named Days between Arrival and Status.
1 Click any cell in C4 to make it active.

2 Right-click and choose Insert Columns.

3 Click in the name cell of C4. Type Days, then press [Enter].

Use Calculator to assign a formula to a column

Use Minitab’s Calculator to perform basic arithmetic or mathematical functions.
Minitab stores the results in a column or constant. You can assign the formula to the
column so the calculated values update automatically if the data change.

Compute the delivery time and store the values in the Days column.

1 Choose Calc » Calculator. —— =
2 In Store result in variable, enter Days. S e e o
3 Arrival e
. X C4  Days ‘Arrival' - 'Order'
3 In Expression, enter Arrival — Order. G Dt ‘
. Functions:
4 Check Assign as a formula. 7] 8]9] +] = || At =]
4|s5]e Jﬂﬂ absolte value a
5 Click OK. A ENE I | g
o (1] 1| _ard | [aeioime
| or_| Jasctangent v
0] e
¥ B 55 3 Formil
Help Cancel

For more information on formulas in columns, go to Formulas in the Minitab Help index. For
more information on Minitab’s Calculator and the available operations and functions, go to
Calculator in the Minitab Help index.

You can also add a formula to a column by selecting the column and choosing Editor »
Formulas » Assign Formula To Column.

The Days column contains the newly calculated values that represent delivery time.
These values are expressed in numbers of days. When you assign a formula to a
column, an indicator appears in the upper right corner of the column heading on the
worksheet. This indicator tells you whether the formula is properly defined and
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whether the data need to be updated by re-calculating the values. The green plus
sign [ indicates the data are up-to-date.
Status indicator

y_ShippingData ™™

+ 1T 2D 3D o " T C6 c7 )
Center Order Arrival Days Status | Distance

1 |Eastern 3/3/2009 8:34 3/7/2009 15:21  4.25264 On time 255

2 Eastern 3/3/2009 8:35 3/6/2008 17:05  3.35417 On time 196

3 Eastern 3/3/2009 8:38 * * Back order 299

4 | Eastern 3/3/2009 5:40 37,2009 15:52 430000 On time 205

5 Eastern 3/3/2009 5:42 3/9/2009 14:48 625417 Late 250

6 Eastern 3/3/2009 5:43 3/5/2009 15:45 529306 On time a3

7 Eastern 3/3/2009 5:50 37,2009 10:02  4.05000 On time 189

8 Eastern 3/3/2009 §:55 3/5/2009 16:30  5.315897 On time 335

9 Eastern 3/3/2009 §:558 3/5/2009 10:32  5.06528 On time 21

10 |Eastern 3/3/2009 9:11 3/7/2009 16:02  4.28542 On time 254 2

£ >

Place your cursor over the status indicator to view the formula assigned to the column.
Double-click the status indicator to edit the formula.

4

Update  Suppose you learn that the arrival date for a shipment in the Central shipping center
worksheet s incorrect. You can correct the date in the worksheet and Minitab will
automatically update the Days column.

Update the arrival date in row 127 from 3/6/2009 to 3/7/2009.

1 Inrow 127 of the worksheet, edit the day in the date in the Arrival column by
double-clicking the cell to put it in edit mode. Change 3/6/2009 to 3/7/2009.

2 Press [Enter].

Examine  Minitab automatically updates the value in the Days column from 2.98125 to
worksheet ~ 3.98125.

Original worksheet Updated worksheet

\

EI@‘E' My_ShippingData ™ EJ@|E\
+ c1T c2.D 3D o % T A c1T =X} 3D o % T A
Center Order Arrival Days Status Center Order Arrival Days Status
124 Central | 3/3/2009 9:34 3/8/2009 16:09 527431 On time Central  3/3/2009 9:34 3/B/2009 1609 5.27431 On time
125 Central | 3/3/2009 934 3/8/2009 1047 5.05063 On time Central  3/3/2009 934 3/8/2009 1047 505069 On tims
126 Central  3/3/2009 9:41 3/9/2009 1713 £.31389 Late Central  3/3/2009 9:41 3/9/2009 1713 6.31389 Late
127 Central | 3/3/2003 944 352009 9 17@!0n time Central | 3372008 944 3/7/2008 9 17@!0n time
128 Central  3/3/2009 9:47 3/7/2009 16:08  4.26458 On time Central  3/3/2009 9:47 3/7/2009 16:08  4.26458 On time
129 Central | 3/3/2008 957 3/5/2009 1553 225139 Ontime | o Central  3/3/2009 957 3/5/2009 1563 225139 Ontime
< bd >

You can also choose to update the calculated values manually. First, choose Editor » Formulas
2 » Calculate All Formulas Automatically to uncheck this option. When the status indicator is
yellow, indicating formulas are out of date, you can choose Editor » Formulas » Calculate All
Formulas Now to update all formulas in the project. This command is active only if formulas
are out of date and Calculate All Formulas Automatically is not checked in the Editor menu.
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Preparing a Worksheet

Save all of your work in a Minitab worksheet.

1 Choose File » Save
Current Worksheet As.

2 Navigate to the folder in
which you want to save your

files.

3 In File name, type
My_ShippingData.

4 From Save as type, choose
Minitab.

5 Click Save.

What's Next

Save Worksheet As

Sawein: [ () Meet Minitab

My Recent
Documents

@

Desktop

My Documents

My Computer
<

-
My Metwark
Places

3

= e m ek E-

File name [Mv_ShippingData MTw

Save
Cancel
Help
Description...
[ecs

[ENNEY

Saveastype:  [Minitab

The shipping center data from several sources are in Minitab and are set up properly
for analysis. In the next chapter, you adjust the Minitab defaults to expedite future

shipping data analyses.
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Customizing Minitab

Objectives

In this chapter, you:

m Change default options for graphs, page 9-2

m Create a new toolbar, page 9-3

m Add commands to a custom toolbar, page 9-4

m Assign shortcut keys for a menu command, page 9-5

m Restore your Minitab default settings using Manage Profiles, page 9-7

Overview

Minitab has several tools for changing default options or creating custom tools such
as individualized toolbars or keyboard shortcuts.

Use Tools » Options to change defaults for:
m Program settings (memory usage, initial directory, window layout, and dialog box)

Data and Session windows

m Statistical commands

m Graphs

Use Tools » Customize to:

m Assign a shortcut key to a menu item

m Set options for how Minitab displays toolbars

m Create custom icons for menu items or toolbar buttons

Now that you have completed your first book shipment analysis and generated a
report, you decide to use Tools » Options and Tools » Customize to tailor the
Minitab environment to make future analyses quicker and easier.
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Add
automatic
footnote

Setting Options

Setting Options

You can change many options during a Minitab session, such as changing graph
display settings or enabling the session command prompt. However, when you exit
Minitab, these options revert back to the defaults for future Minitab sessions.

If you want a setting to be your default for all Minitab sessions, use Tools » Options.
Settings that you change remain active until you change them again.

Because you are planning to do similar analyses on the shipping data during the next
few months, you want to change your default preferences.

If you change options, you can restore Minitab’s default settings at any time. For more
information, see Restoring Minitab’s Default Settings on page 9-6.

Because you will create the same graphs with similar data in the future, you need a
way to distinguish the results of each analysis. You decide to add an automatic
footnote to your graphs to include the worksheet name, last modification date, and
some information on the data used.

1 If continuing from the previous chapter, choose File » New, then choose
Minitab Project and click OK. Otherwise, just start Minitab.

2 Choose File » Open Worksheet.
3 Click Look in Minitab Sample Data folder, near the bottom of the dialog box.

4 In the Sample Data folder, double-click Meet Minitab, then choose
ShippingData. M'TW. Click Open.

5 Choose Tools »

Options - My Footnote g|
Options » Graphics p—— | et pelas et
. - Frame Elements I Projsct name
» Annotation » My % Data View =T
- Data View With Groups PR
FOOtIlOtC. o Anatation [V Date the graph was last modified

Titles I™ Time the graph was last modified

Subtitles
Footnotes

6 Under Information to
. . My Footnote
include in my Lines
Markers
footnote, check

Polygans, Elipses
Worksheet name and

Custom text: | Shipping center efficiency|

Text
Data Label Attributes
Data Label Font

Le d Atributs
Date the graph was i
last modified. 1o e
+- Panels v
7 In Custom text, type _ >
Stipping center | | . | e

efficiency. Click OK.

With these settings, every time you create a graph, Minitab adds the automatic
footnote.
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Create a  To see an example of the automatic footnote, create a histogram.
histogram to
view footnote

-

Choose Graph » Histogram.

2 Choose With Fit and Groups, then click OK.

3 In Graph variables, enter Days.

4 In Categorical variables for grouping (0-3), enter Center.

5 Click OK.
Histogram of Days
Normal
044 Center
Central
— -~ Eastern
Western
Mean StDev N
3984 1.280 99
> 4452 1252 101
£ 2981 1.090 102
-
o
Q
Automatic Days
footnote ——— | Worksheet: ShippingData.MTW; 3/4/2009; Shipping center efficiency

Creating a Custom Toolbar

In addition to saving time by changing the default options settings for individual
commands, you also can save time in future Minitab sessions by using Tools »
Customize.

Use Customize to create new menus and toolbars that contain only the commands
you choose to add, and to assign keyboard shortcuts to commands that you access
frequently.

Create a  During some analyses, you return to the same menu items many times. Combining
toolbar  these items on a single custom toolbar can simplify future analysis.

Create a custom toolbar that includes some of the commands used in the shipping
center analysis.
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commands to

9.4

the toolbar

1 Choose Tools » Customize.
2 Click the Toolbars tab.
3 Click New.

4 In Toolbar Name, type Shipping Data.

Click OK.

A new blank toolbar labeled
Shipping Data appears under

Toolbars, and the new toolbar  Blank
name appears in the toolbar ~ toolbar
list.
New
toolbar
name

—

Creating a Custom Toolbar

Commands  Toolbars | Taoks | keyboard | Menu | Options |

Taokars:

[CJFactorial Designs
w/Graph Anntation Taols

Toolbar Mame:

‘ Shipping Daka

Customize gl

Commands  Toolbars | Taols | keyboard | Menu | optians |
30 Graph Tools

Factorial Designs g
aph Annatation Tools
Pl Reset Al
FMenu Bar ~
Mixture: Designs =1 Hei, .,
td 2 bt
OptiPlot sl
R racer ] ——
Response Surface Designs —
ST
Delete

Toolbars:

I ghow text labels

Close

Add commands to the blank toolbar. In the shipping center analysis, you used Graph
» Histogram and Graph » Scatterplot, so you want to add these commands to a

toolbar.

1 Click and drag the blank toolbar off
the Customize dialog box.

Customize w

Commands  Toolbars | Taoks | keyboard | Menu | options |

[w]Graph Editing Resat All
[ Menu Bar

[JMixture Designs Mew,..
[CJoptiPlot

[WIProject Manager Renare...
[ |Response Surface Designs
ST

(| Standard Delete

[JTaguehi Dssigns
Worksheet

Toolbars:

(13D Graph Tools
[CJFactorial Designs
[¥/Graph Annatation Taols

I Show kext labels

Close
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25

Assign a
shortcut key

Meet Minitab

2 Click the Commands tab.

Customize. g|
3 Under Categories choose Graph Commands | Toolbars | Taols | keyboard | Menu | optians |
’ Cateqories: Commands:
4 Under Commands, choose Histogram. o L [ems -
Dalta £ Datplot...
Calc
Under Categories is a list of all Minitab et Lo Ve
menus. When you select one of these i B Ikl Y ..
menus, a list of corresponding menu NI, ][RR v
items appears under Commands. Descrptions Dra hsograms
5 Click and drag Histogram to the new
toolbar. E —
6 Under Commands, choose
Scatterplot.

7 Click and drag Scatterplot to the new
toolbar. Histogram Scatterplot
8 Click Close.
You can add any number of commands until you have a custom toolbar that includes

all your frequently used commands. To access the new toolbar items quickly from the
keyboard, assign keyboard shortcuts.

You also can create a custom menu. For more information on Tools » Customize, go to
Customize in the Minitab Help index.

Assigning Shortcut Keys

Minitab already contains many shortcut keys for frequently used functions such as
Copy (|Ctrl]+[C]), Paste ([Ctrl]+[V]), and Save As ([Ctrl]+[S]). Shortcut keys

enable you to quickly bypass the menus and open dialog boxes.

To assign shortcut keys, use Tools » Customize » Keyboard.

Because you often create histograms for your shipping data analysis, you want to
assign a shortcut key for this command.
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Restoring Minitab’s Default Settings

1 Choose Tools » Customize. s so— =
2 Click the Keyboard tab. Cammands | Toolbars | Taols  keyboard |menu | opians |
Categary: Set Accelerator for:
F | raph | |pefaut |
3 From Category, choose Graph.

Commands: Current Keys:

Category provides a list of all Minitab
menus. When you select one of these

. y . " Press tew Shortcut Key: Reget Al
menus, a list of corresponding menu
items appears under Commands.

Dotplot. .
Empitical COF...

Description:
Draw histograms

4 Under Commands, choose Histogram.

5 Click in Press New Shortcut Key. el
6 Press [Ctrl]+[Shift]+[H]. —-—— ®)

Under Press New Shortcut Key, the Commands | Toolbars | Tools  Keyboard |menu | optians |

. . Cateqgory! Set fecelerator for:
Assigned to text displays the current ey BN =
status of the selected key combination. Comnands Curent Keys:
. Boxplt... a =
In this case, the text reads Caa .. e |
Empirical CDF...

[Unassigned]. Keys or key

v
Trliich il 1ahe Plnt Press Hew Shortcut Key: Reset Al

combinations that are already assigned Err—
to a command are indicated here. Any ssgned o
L R R X K Description: [Unassigned]
existing combination that conflicts with bran hstogras
your choice must be removed from its
command before it can be assigned to a o CE=1

new command.
7 Click Assign. The new shortcut key appears under Current Keys.
8 Click Close.

You can now access the Histogram gallery by pressing [Ctrl]+[Shift]+[H].

For a list of Minitab’s default shortcut keys, choose Help » Keyboard Map or go to Shortcut
keys in the Minitab Help index.

Restoring Minitab’s Default Settings

Any settings you change using Tools » Options and Tools » Customize, as well as
any changes you have made to date/time data settings or value order settings, are
stored in a profile. You can activate and deactivate this profile (and remove all these
settings) using Tools » Manage Profiles. You also can export and share this profile
with other users who are doing a similar analysis.

All settings that you have adjusted while working through Meet Minitab are already
stored in your active profile. Deactivate the current profile to restore Minitab’s
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Restore
defaults

4

Save project
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Customizing Minitab

default settings and change the name of the profile to use for future shipping center
analyses.

For more information on managing profiles, go to Manage Profiles in the Minitab Help index.

1 Choose Tools » Manage Profiles.

2 Click _<] to move MyProfile from Active profiles to Available profiles.

3 Double-click MyProfile in Available profiles, then type ShippingCenterAnalysis.
4 Click OK.

The default settings are now restored. Minitab creates a new active profile to store
any changes you make after this point.

To activate the settings you adjusted during your Meet Minitab sessions, move the
current active profile to Available profiles, move ShippingCenterAnalysis to Active
profiles, then click OK.

You also can reset Minitab’s defaults by double-clicking the shortcut named
Restore Minitab Defaults English located in the English folder under the main Minitab 16 folder
installed on your hard drive. Export any profiles you want to keep before running this program.

Save all of your work in a Minitab project.
1 Choose File » Save Project As.
2 Navigate to the folder in which you want to save your files.

3 In File name, type My_Customize.MPJ.
4 Click Save.

What's Next

Your analysis is complete, but what do you do if you have questions or want more
information about a topic? The next chapter suggests ways to get answers to your
Minitab questions and provides details about how to use Minitab Help and
StatGuide.
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Getting Help

Objectives

In this chapter, you:

m Get answers and find information, page 10-2
m Use Minitab Help, page 10-6

m Use Minitab StatGuide, page 10-8

m Use Session Command Help, page 10-10

Overview

If you find yourself with unanswered questions or discover that you need more details
about a topic, Minitab can help.

From assistance with completing a dialog box, to guidance for statistical
interpretations, to instructions for using session commands in your analysis,
Minitab’s easy-to-use online documentation and Internet resources can help you
find the answers you need.

This chapter discusses using Help, StatGuide, and Session Command Help to
explore Minitab and suggests ways to find answers to your Minitab questions.
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Getting Answers and Information

Meet Minitab focused on only a few of Minitab’s commonly used features. For
details about other commands, functions, and statistical concepts, explore Minitab’s
documentation and online resources.

Resource Description Access

Help Documentation on Minitab
features and concepts.
Includes information on:

Click Help in any dialog box.
Click on the toolbar.

) Press [F1] at any time.
m Menus and dialog boxes

Choose Help » Help.

m Methods and formulas

. See Help on page 10-6 for more
m Session commands

information.
m Macros

Using General information on Choose Help » Help, then click

Help navigating Minitab Help. Using Help under Basics.

StatGuide  Statistical guidance that m Right-click in the Session window
focuses on interpretation of or a Graph window, then choose
sample results. StatGuide.

m Right-click in the Session or Graph
folder of the Project Manager,
then choose StatGuide.

m Click on the toolbar.

m Press [Shift]+[F1].

m Choose Help » StatGuide.

See StatGuide on page 10-8 for more

information.

Minitab This comprehensive glossary Choose Help » Glossary.

Statistical ~ covers all areas of Minitab

Glossary statistics. Each definition
contains practical,
easy-to-understand
information.

Tutorials Tutorials show you how to use  Choose Help » Tutorials.

different analyses in your own
Minitab sessions, and include
easy-to-understand data
requirements and step-by-step
examples.
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Getting Help

Resource Description Access
Session Documentation on Minitab m Choose Help » Help, then click
Command session commands, which you Session Commands under
Help can use interactively or to References.
create a macro. m At the MTB >prompt in the
Session window, type HELP.

m To access information on a specific
session command, at the MTB >
prompt in the Session window,
type HELP followed by a
command.

See Session Command Help on page

10-10 for more information.

Macros Support for writing and Choose Help » Help, then click
Help executing Minitab macros, Macros under References.
with commands stored in text
files.
What's Information about new Go to www.minitab.com.
New features in Minitab 16.
ReadMe Late-breaking information on ~ Go to www.minitab.com.

this release of Minitab,
including details on changes
to the software or
documentation.

Please send comments about Minitab’s online and print documentation to
doc_comments@minitab.com.
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Minitab Help Overview

The components of Minitab’s online documentation—as well as other related
information —are summarized on a single page. From this page, you can proceed to
detailed assistance, instructions, and support topics. This overview organizes links to
Help topics according to Minitab’s menu structure.

Finding  To display the overview page:
information m Choose Help » Help.
m Press [F1].
m Click | 2] on the Standard toolbar.

The links provided under the headings shown below make finding information quick
and easy:
m Basics—how to use Help, guidelines and tutorials for getting started with

Minitab, and descriptions of Minitab windows

m References—examples of commands, glossary of terms and abbreviations,
instructions for using session commands and macros, and the methods and
formulas used by Minitab

m Service and Support—how to register Minitab, ways to communicate with
Technical Support, and descriptions of Minitab’s documentation, Internet
resources, and other products
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Use these links to access basic facts,
reference material, and service and
support information.

Minitab Help

Basics

Intro to Minitab
Tutorials

Using Help
Minitab Windows

References
Examples

Glossary

Macros

Methods and Formulas
Session Commands
Minitab Automation

Service and Support
Documentation

Minitab on the Web
Other Products
Technical Support

User Registration

File Menu

+ Open and zave files
+  Print files
+ And more...

Calc Menu

Calculate statistics

+ Generate data froma
distribution

+ And more...

Editor Menu

+ Graph, Data, and
Session window
editing

+  Meodify active window

+ And more...

Edit Menu Data Menu
+ Undo and rede actions + Subset and merge
worksheets

+ Cut, copy, and paste
+ Stack columns

+ And more...
+ And more...
Stat Menu Graph Menu

+ Regression and ANOVA |« Scatterplots
+ Control charts and quality |+ Bar chars

tooks + And more...

+ And more...

Tools Menu Window Menu

+ Change Minitab defaults +  Arrange windows

+ Create and modify + Select active window
toolbars and menus e And more...

+ And more...

Help Menu

+ Searchable Help
+ StatGuide and more...

Meet Minitab

Getting Help

Click a menu link
to view Help topics
for all commands
on that menu.

For more information about the Minitab Help environment, choose Help » Help, then click
Using Help under Basics.
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Help

Help

Minitab Help is a comprehensive, convenient source of information that includes
menu and dialog box instructions, overviews, examples, guidance for setting up your
data, and methods and formulas. You can explore Minitab’s statistical features and
discover new methods for routine tasks. Help also provides guidance on using
Minitab’s statistics, quality control, reliability and survival analysis, and design of
experiments tools.

Additionally, in Help, you can learn about the Minitab environment; using session
commands; writing macros and Execs; Minitab’s input, output, and data
manipulation capabilities; and working with data and graphs.

Most Help topics appear in a window that consists of three areas:

Toolbar— contains buttons for hiding and showing the navigation pane, returning
to a previous topic, printing one or more topics, and tools for working within the
Help environment

m Navigation pane—provides three tabs for exploring the table of contents and
index, and searching for words or phrases

m Topic pane—displays the selected Help topic

Toolbar Topic pane

E? Minitab Help

Navigation pane

. & S o
m Contents—Clicka de Back Print  Options

folder or topic for

) | Contents | Index | Search |
more information.

+- @ Introduction ~

Regression
view fowlo exsmples data seealso

m Index—Search the -8 Data Window and Session Window You can use Regression to perform simple and multiple regression using

index fOI’ a term, or - @ Manipulate and Calculste Dats least squares. Use this procedure for fitting general least squares models,
4 =-A0 Statistics storing regression statistics, examining residual disgnostice, generating
scroll through the @ Basic Statistics point estimates, generating prediction and confidence intervals, and
= (] Peression performing lack-of-fit tests.
list. +- @ Qverview If you want to fit a polvnomial regression mode] with a single pregictor,
=-{[) Regression you may find it simpler to use Fitted Line Plot.
m Search—Search the If you have categorical predictors, use General Regression, which does

Help for specific

+- @ Open, Save, and Print Files

=-{(1 Specify Madel

ata requirements

stat > Regression > Regression

not require you to create indicator variables. It is also easier to fit
polynomial models and models with interactions with General Regression
because you do not need to create new columns in the worksheet.

wample, simple regres
wample, multiple regre
o pertom 3 linear reg
sferences

words or phrases. Dialog box items

Response: Select the column containing the ', or response variable.

+ @ Display Graphs

+- @ Fited Line Plot
+- @ Norlinear Regression
+- @ Onthogonal Rearession
- @ Partial Least Squares [PLS]
+- @ Binary Logistic Reression
+- @ Ordinal Logistic Regression
+- @ Nominal Logistic Regression
@ Anslysis of Yatisncs
< >

+ 4@ Prediction, Optional Tests .

= @ Results Craphsx
+- @ General Regression =Optins=
+- @ Stepwise Regression <Resufts=
+- @ Best Subsets Regiession <Storages

~

Predictors: Select the column(s) containing the X, or predictor variable

s
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You can access command-specific assistance from within Minitab dialog boxes by

clicking Help in the dialog box or pressing [F'1]. Help suggests ways to complete the
dialog box and encourages a thorough understanding of the task by supplying links to
related topics and associated commands.

Most main dialog box topics contain the following links:

m Overview of subject area, including information such as why a certain method is
useful and how to choose which method to use

m How to instructions on completing the dialog box

m Example of using the command, including output and interpretation

m Data requirements that explain how you should arrange the data in the worksheet

and what data types you can analyze with that command

m See also links to related topics and commands, including methods and formulas

E? Minitab Help

A & O

Hide: Back Print

Contents | Ipder | Search |

DOptions

+ @ Introduction
+ @ Open, Save, and Print Files
+ @ Datawindow and Session Window
+ @ Manipulate and Calculats Dats
=[] Staistics
+- @ Basic Statistics
=-l[1 Regression
+ @ Overview
=-\[ Regression

ata requitsments
wample, simple regres:
wample, multiple reare
o perform 3 linear 1eg
References
+ @ Display Graphs
+ 4@ Prediction, Optional Tests .
+ @ Results
+ @ General Regression
+ @ Stepwise Regression
+ @ Best Subsets Regiession
+ @ Fited Line Plot
+ @ Norlinear Regression
+ @ Onthogonsl Regression
+ @ Partial Least Squares [PLS]
+ @ Binary Logistic Reression
+ @ Ordinal Logistic Regression
+ @ Nominal Logistic Regression
@ Analpsis of Variance
< >

~

Regression
erview  how to

=]

stat > Regression > Regression

see also

ou can use Regression to perform simple and mutiple rearession using
least squares. Use this procedure for fiting general least squares models|
storing regression statistics, examining residual disgnostice, generating
point estimates, generating prediction and confidence intervals, and
performing lack-of-fit tests.

It you want to fit a polvnomial regression mede] with a single predictor,
you may find it simpler to use Fitted Line Plot.

It you have categorical predictors, use General Regression, which doss
not require you to create ingicator variables. I is also sasier to fit
polynomial modeis and models with interactions with General Regression
because you oo not need to create new columns in the workshest

Dialog box items
Response: Select the column containing the ¥, or response variable.
Predictors: Select the column(s) containing the X, or predictor variable

=Graphs=

| Where you can find this
command in the
Minitab menu

Explanation of
[~ command

— Explanation of each
dialog box item

=Optiens=
=Results=
=Storage=

Links to subdialog box
information

10-7



Chapter 10

Finding
information

10-8

StatGuide

StatGuide

The Minitab StatGuide explains how to interpret statistical tables and graphs in a
practical, easy-to-understand way. Unlike Help, which provides guidance for using
Minitab, the StatGuide focuses on the interpretation of Minitab results, using
preselected examples to explain the output.

StatGuide topics include information such as:
m Real-life data analysis situations
m Brief summaries of statistical capabilities

m Emphasis on important components of the output

After you issue a command, you can learn more about the output by examining
StatGuide’s example output and interpretation. The StatGuide provides a direct
path to command-specific guidance:

m Right-click in the Session window output or on a graph, then choose StatGuide.

m Click in the Session window output or on a graph, then click |B¥| on the toolbar or
press [Shift]+[F1].

m In the Project Manager, click the name of the Session window output or graph,
then click |E¥] on the toolbar or press [Shift|+[F1]. You can also right-click the
Session window or graph output name, then choose StatGuide.

You can also access the StatGuide by choosing Help » StatGuide. To locate specific
words or phrases, choose Help » StatGuide, then click the Search tab.
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Fach topic in the StatGuide provides interpretation for a part of the Session window
output or graph and includes the following sections:

m The first section directly below the main heading contains general guidance on
interpreting the output or graph.

m The Example Output section contains the output or graph.

m The Interpretation section contains specific interpretation for the output or graph
shown in the topic.

E2. Minitab StatGuide

Browse all StatGuide topics
for a command.

& & O
Hide  Back Pint Options
Contents | index | Search |

Miritab StatGuide ~

+ @ Basio Stalistics
= @ Regession
=1 ([ ANOVA

=1 () Onewiay

7] Summary

Analysis of wariance table
Analysis of variance table stalis
Inclviduial statstics and confide

Individual statistics

Mulliple: comparisons

Tukey's method

Fisher's least significant differer

Durmett's comparisons with a ¢

Hsu's mulliple comparisons wik

Graphs

Inclividuial value plots

Boxplots of data

Histogram of residuals

Nermal prebabiiy plat of residy

2] Residuals versus fits

Residuals versus order

Residuals versus the variables
Four-in-one residual plot

o @ Mae

| @ Orew/ap [Unstacked) ~

T'E One-Way ANOVA (< 1> ]
Individual Statistics and Confidence Intervals  Individual Confidence [T |
intervals

Mintab presents 85% confidence intervals for each level of the factor. When the p-value in the

analysis of variance table indicates there is a difference among the factor level means, you can use

the table of individual confidence intervals to explore the differences:

+ Each asterisk represents a sample mean

+ Each set of parentheses encloses a 95% confidence interval for the mean of a population. You can
be §5% confident that the population mean for sach level is within the corresponding interval

+ Ifthe intervals for two means do not overlap, it suggests that the population means are different,
“You should interpret these intervals with caution, however, since your rate of tvpe | error
increases when making multiple comparisons. Thus, when making mutiple comparisons, you should

use one of the four available methods for controling the rate of type | error.

Individuzl 95% CIs For Mean Baszed on Dooled

Example Output

Level N
Blend 1 &
Blend 2 6
Blend 3 €
Blend ¢ €

Pocled SeDew = 3.350
Interpretation

In the paint hardness resufts, the intervals for the means of Blend 2 and Blend 4 do not overiap. This
suggests that the population means for these levels are different.

v
< >

Lists available topics for each
command and shows your
location within the StatGuide.

— Display a list of all

StatGuide topics for a
command.

Read a description of
the data used in the
example output.

[— View in-depth content

for more information
about the analysis.
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Session Command Help

In addition to using Minitab’s menus and dialog boxes, you can also conduct
analyses, generate graphs, and manipulate data using session commands. Each
Minitab menu command has a corresponding session command, which consists of a
main command and, usually, one or more subcommands. Session commands are
especially useful because they can be used to create macros, which are session
commands stored in a text file. Macros can help automate repeated tasks. See Help
» Help, then click Macros under References for more information about how to
write Execs and macros.

Finding  To access Minitab Session Command Help, choose Help » Help, then click
information Session Commands under References.

The Session Command Help environment is similar to Minitab Help. The toolbar,
navigation pane, and topic pane provide the necessary tools for learning and using
session commands.

Session Command Help

The functionality of Minitab is accessible through interactive windows and menus, or through a command

language called session commands. You can use Session commands as an aternative to using menu | View these topics for
commands, or as a way to build macros for repetitive functions. . .
/ instructions on how to use
Instructions H
session commands and macros.
Using Session Commands - How to use the commands, rules to follow, command syntax, subcommands,
and arguments.

Using Macro Commands ~ How to use the commands, the different types, rules to follow, formats and
capabilties

‘Command Listings H . H
Alphabetical Command List - All commands, session and macro, listed alphabetically V|eW these toplcs for IIStS Of
Session Commands by Function - Session commands fisted by function commands and macros.

Macro Commands by Function - Macro commands listed by function

To learn more about session commands, go to Chapter 6, Using Session Commands.

4
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Command-  To access information for a specific session command, at the MTB >command
specific ~ prompt, type HELP followed by the command name. Press [Enter|.

information

B} Session El@“zl
~

3/4/2009 8:18:30 PM

Welcome to Minitab, press FL for help.
MTE > HELF GSUMMARY

Most session command topics contain links to:
m Example of using the command, including output.
m See also links to related topics.
/ Location of the

corresponding command
GSLIMMAR/( in the Minitab menu.

example  see also

Note  GSUMMARY replaces %DESCRIBE

Stat > Basic Statistics > Graphical Summary .
| Command syntax. Click a

subcommand to access

‘Command Syntax

GSUMMARY C..C -]

BY Lists the columns that contain the grouping variable . . .
more detailed information.
COMNFIDENCE K Specifies a canfidence level K for the confidence interval
SMCONF C C Stores the confidence interval for the median in C and ¢
sscoNFcc Stores the canfidence interval for the standard deviation in
and ©
Displays a graphical summary for each variable. Explanation of the
*ou can uss the optional graphics subcommands INCLUDE, EXCLUDE, and FREQUENCY with GSUMMARY d
e command.
BY Lists the columns that contsin the group varisbles (such s a column named
Temp containing the values Low, Medium, and High). Columns fisted with B
may contain numeric or text dats. When you include the BY subcommand,
GSUMMARY creates a summary for sach group listed in the BY column(s)
Vihen you omitthe BY subcommand, GSUMMARY crestes a summary for
vihole columns rather than for subgroups. . . .
Ses Graph Limits for addtional infarmation —— Detailed information about
CONFIDENCE Specifies a confidence level for the confidence interval K can be any number subcommands.
betwsen 1 and 100 For sxample, it you sntsr K - 30, Minisb calculates a 50%
confidencs intsrval If you do not specify a confidence level, Mintab gives 5
95% confidence nterval
SMICONF C ¢ Stares the confidence nterval for the median n C and C.
SSCONF € C Stares the confidence nterval for the standard devistion in C and ©

What's Next

In the next chapter, learn more about the Minitab environment and the types and
forms of data that Minitab uses. The chapter also includes a list of quick-reference
tables of actions and analyses available in Minitab.
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Reference

Objectives

In this chapter, you find information about:
m  Minitab environment, page 11-2

m  Minitab data, page 11-5

Overview

Previous Meet Minitab chapters introduced you to Minitab and some of its features
and commands. This chapter provides in-depth information about the Minitab
environment and data, as well as quick-reference tables to help you to perform the
actions and statistics you need in your own analysis.



Chapter 11 The Minitab Environment

The Minitab Environment

As you perform your data analysis, you will work with many different Minitab
windows and tools. Here is a brief overview of the Minitab environment:

Toolbars
Bl winitab - My_Reports.MP.J.
Menu bar Fie Edt Data Coke Stot Goph Edtor Took Windon Help
=E & 2@ O  ABROIENL EEE B
[Fraure Regon ek o+ - QxTOON ¢ L9
P O« HEProject onage - [B] <[]
Session [y Ropmts By & [ sessn warisneet
R SUBC>  Individualy B Hsession B 3J4f2009 11:28:15 AN <wommeemm e ShippingData.mtw .
window SUBC>  Cliean. 3 History EHstogram of Dars snpnpatsmen ———— Project
Individual Value Plot of Days 2 Graphs [Elpescriptive statistcs: Days ShippingData mtrv
v 3 reporrad EResuls for corter = Contel SHepingDat. i Manager
uTE > g Cj‘az: DT“’"E"“ [E]Results For Conter = Eastem ShippingData mtw
g orkshests ;
Retrieving worksheet 'Quality.MIW' from file: 'Ci\Progra o ShippingDats mt [EJResuits for Center = Western ShippingData.mtw
Files\Minitab\Minitah 16\English)Sauple DataiMest Minita & Colums R T R D ————— ShippingData.mtw
Worksheet was saved on Wed Mar 04 2009 & constants .]nd\v\dua\ Walue Plot of Days ShippingData.mtvy
(2 watrices
= 0 Qualty MW v
= 2
[E]=0e) ==
=) 3
1T ) a. Histogram of Days K select 14~
Marmal =l
Center | Order Arri " - @RS =
Comar
Eastern  3/3/2009 8:34 3772009 sl Edit Figure Region... CirleT
Eastern | 3/3/2009 8:35 3672009 e olectTem »
Eastern  3/3/2009 8:38 Moty N add N
Eastern 3312009 8:40 37/2009) a3 o
Data Eastern  3/3/2000 6:42 3/B2009), 2 2461 1090 103 &
g o
ES >
windows £ ==
Update Graph Automaticaly @@
15 A
Copy Graph |
Append Graph to Report
Send Graph to Microseft \Word
- Send Graph to Microsoft: PowerPoint
Sudtch tos ShippingData, b 2
<3\ Go to Session Line P
Currert. warkshest: Shippingbata.mtw S
Status bar —— |Gttt shoprateta }
Graph window Shortcut menu

Minitab = The Session window displays text output such as tables of statistics. You can
windows display columns, constants, and matrices in this window by choosing Data »
Display Data.

m Data windows contain columns and rows of cells in which you enter, edit, and
view the data for each worksheet.

m  Graph windows display graphs. You can have up to 200 Graph windows open at a
time.
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Project
Manager

Meet Minitab

Reference

Folders ~<

Contents —1
of the open
folder

B8 Project Manager,

I iMy_Reports.MPJ

a Session

D Histary

(21 Graphs

(21 reportPad

(2 Related Documents
-] Workshests

4 ShippingData.mbw

23 columns
D Constants
D Matrices

|

Session

3(4/2009 11:28:15 AM

. Histogram of Days
Descriptive Statistics: Days
Results for Center = Central
Results for Center = Eastern
Results for Center = Western
_____

. Individual Yalue Plat of Days

3/9[2009 3156111 PM —mmememmmmmmeeeeeee

[sesson Tiorksheet
i ShippingData.mtw

ShippingData.mtwe
ShippingData.mtwe
ShippingData.mtwe
ShippingData.mtwe
ShippingData.mtwe
ShippingData.mtwe
ShippingData.mtwe

The Project Manager contains folders that allow you to navigate, view, and

manipulate various parts of your project. By right-clicking either the folders or the
folder contents, you can access a variety of menus that allow you to manage Session
window output, graphs, worksheets, command language, and related project areas.

This folder... Contains... Use to...
Session A list of: Manage Session window output. For
m All Session window example:
output by command = Jump to Session window output
m All graphs m Copy, delete, rename, or print
Session window output or graphs
m Append Session window output or
graphs to the ReportPad
History All commands you have m Repeat complex command
used sequences
m Use commands to create Execs and
macros
Graph A list of all graphs in Manage your graphs. For example:

your project

m Arrange, rename, tile, or remove
your graphs

m Append graphs to the ReportPad
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Menus and

11-4

tools

The Minitab Environment

Minitab provides:

This folder... Contains... Use to...
ReportPad A basic word processing m Create, arrange, or edit reports of
tool project work
m  Move ReportPad contents to a
more powerful word processing
program for further editing and
layout
Related A list of program files, Quickly access project-related,
Documents documents, or Internet  non-Minitab files for easy reference
URLs that are related to
your Minitab project
Worksheets The Columns, View summaries of worksheet

Constants, and
Matrices, and Design
folders for each open
worksheet

m A menu bar for choosing commands.

information, including:

m Column counts, missing values,
and column descriptions

m Constants
m Matrices
m Design summary

A Standard toolbar with buttons for commonly used functions-the buttons
change depending on which Minitab window is active.

A Project Manager toolbar with shortcuts to Project Manager folders.

A Worksheet toolbar with buttons to insert or clear cells, rows, and columns, to
move columns, and to move to the next or previous brushed row.

A status bar which displays explanatory text when you are pointing to a menu
item or toolbar button.

Shortcut menus which appear when you right-click in any Minitab window or
any folder in the Project Manager. The menu displays the most commonly-used
functions for that window or folder.

Graph editing toolbars (Graph Editing, Graph Annotation Tools, and 3D
Graph Tools) with buttons for adding and changing graph elements.

DOFE toolbars (Factorial Designs, Response Surface Designs, Mixture Designs,
Taguchi Designs, and OptiPlot) with buttons for DOE functions.
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m  DMAIC toolbar which organizes the statistical tools used to implement Six Sigma
according to the DMAIC roadmap (Define , Measure,
Analyze , Improve , and Control ).

The Graph Editing, DOE, and DMAIC toolbars are not visible at start-up, but can be opened by
choosing Tools » Toolbars and clicking the toolbars you want to show.

4

Minitab Data

In Minitab, data are contained in a worksheet. The number of worksheets a project
can have is limited only by your computer’s memory.

Data types A worksheet can contain three types of data:
m Numeric data -Numbers.

m Text data —Letters, numbers, spaces, and special characters. For example, Test #4
or North America.

m Date/time data —Dates (such as Jan-1-2009, 1-Jan-2009, 3/17/09, or 17/03/09),
times (such as 08:25:22 AM), or both (such as 3/17/09 08:25:22 AM or 17/03/09
08:25:22). Minitab internally stores dates and times as numbers, but displays them
in the format you choose.

Forms of data Data can be in one of three forms:

Form Contains... Referred to by... Number available
Column Numeric, text, or m C+number, asin C1  Limited only by
date/time data or C22 computer memory,

m Column name, such  Up to a maximum of
as Center or Arrival 4000

Stored A single number or m K+ number, as in 1000
Constant text string (for KTlor K93

example, New York) g Column name, such
as First or Counter

Matrix Arectangular block  m M + number, as in 100
of cells containing M1 or M44
numbers m Column name, such
as Inverse

The Project Manager Worksheets folder contains a list of the columns, constants,
and matrices in each project.
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Sample  Minitab comes with a number of sample data sets. The data sets used in Meet
data sets  Minitab are located in the Meet Minitab folder. You can easily access the sample
data sets by clicking Look in Minitab Sample Data folder near the bottom of the
Open Worksheet dialog box. For complete descriptions of most of these data sets, go
to Sample data sets in the Minitab Help index.

11-6 Meet Minitab



Index

Numerics

3D Graph Tools toolbar 11-4

A

adding data to a worksheet 4-5

analysis of variance 3-4
Tukey’s multiple comparison

test 3-4
analyzing data 3-1
annotating graph layout 2-13
annotation, automatic 9-2

ANOVA

see analysis of variance
Append to Report 7-2

arithmetic functions
see Calculator

arrow, data entry 4-5

assessing quality 4-1

assign formulas to a column 8-9
Autofill 4-5

automatic footnote, creating 9-2

automating an analysis 6-7

B

boxplots of data 3-5
built-in graphs 2-1, 3-1
generating 3-5

Meet Minitab

C

calculate formulas 8-9
Calculator 8-9
capability analysis 4-8
center line 4-2
interpreting 4-8
changing defaults 9-2
coding data 8-8
columns 1-5, 11-5
assigning formulas 8-9
inserting 8-9
naming 8-8
number 1-5
stacking 8-6
Command Line Editor 6-5
command prompt 6-2
confidence intervals 3-6
constants 11-5
control charts 4-2
adding reference line 4-7
setting options 4-3
subgroups 4-3
updating 4-6
control limit 4-2
Copy to Word Processor 7-7
Cpm value, interpreting 4-10
custom toolbars, creating 9-3

customizing Minitab 9-1

D

data
adding to a worksheet 4-5
analyzing 3-1
coding 8-8

date/time 11-5

forms 11-5

merging 8-3, 84

numeric 11-5

replacing 8-8

stacking 8-6

text 11-5

types 1-5, 11-5
data entry arrow 4-5
data folder, setting default 1-5
data sets, sample 11-6
Data window 1-3
date/time data 11-5
default settings

changing 9-2

data folder 1-5

graphs 2-6

restoring 9-2, 9-6
descriptive statistics, displaying 3-2
design of experiments (DOE) 5-1
Display Descriptive Statistics 3-2
DMAIC toolbar 11-5
DOE 5-1

E

editing graphs 2-5

editing in ReportPad 7-5

editing tools for graphs 7-7

effects plots 5-8

Embedded Graph Editor 7-7

environment, in Minitab 11-2

Excel, merging data into worksheet
8-3

Exec file 6-6

experimental designs 5-1



F

factorial designs 5-1
analyzing 5-6
creating 5-2
effects plots 5-8
entering data 5-5
fitting a model 5-6
interaction plot 5-9
main effects plot 5-9
naming factors 5-3
randomizing run order 5-4
selecting 5-2
Factorial Designs toolbar 11-4
factorial plots 5-9
files
HTML format 7-6
merging 8-3, 84
MPJ file type 2-14
MTB file type 6-7
MTW file type 8-2
opening a worksheet 8-2
RTF format 7-6, 7-7
saving projects 2-13
text 8-4
types used by Minitab 8-2
XLS format 8-3
folder
Graph 11-3
History 6-5, 11-3
Related Documents 11-4
ReportPad 7-2, 11-4
Session 11-3
setting default 1-5
Worksheet 11-4

font, changing in ReportPad 7-5
footnote
adding to graphs 2-10
creating automatic 9-2
forms of data 11-5
formula in a column 8-9

four-in-one residual plot 3-8

G

Graph Annotation Tools toolbar
114

Graph Editing toolbar 11-4

Graph folder 11-3

Graph windows 11-2

graphing data 2-1

graphs 2-1
adding reference line 4-7
adding to ReportPad 7-2
built-in 2-1, 3-1, 3-5
changing default settings 2-6
editing 2-5, 2-10, 7-8
editing in another application

7-7
embedded editing tools 7-7
gallery 2-2
generating session commands
after editing 6-6

layout tool 2-11
printing 2-13
updating 4-5
viewing 3-10

grouped histogram 2-4
interpreting 2-5

H

Help 10-1
accessing 2-8, 10-4
command-specific information

10-7

finding information 10-6
overview 10-4
session commands 10-10
StatGuide 10-8
What's New 10-3

histogram
grouped 2-4
grouped, interpreting 2-5
paneled 2-6
History folder 6-5, 11-3
HTML file format 7-6

hypothesis testing 3-4

I

individual value plot 2-2, 3-5
interpreting 2-4

information, resources 10-2

inserting a column 8-9

interaction plot 5-9

K

keyboard shortcuts
assigning 9-5
default 9-6

L

layout tool for graphs 2-11
adding annotation 2-13
printing 2-13

M

macros 6-6
main effects plot 5-9
Manage Profiles 9-6

mathematical functions
see Calculator

matrices 11-5

menu bar 114

merging files 8-3, 8-4
missing values 8-6

mixture designs 5-1

Mixture Designs toolbar 11-4
Move to Word Processor 7-7
MP] file format 2-14

MTB macro file 6-7

MTW file format 8-2

multiple comparison of means 3-4
interpreting 3-6
StatGuide 3-8
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N

naming columns 8-8
normal distribution 2-2

normal probability plot of effects

numeric data 11-5

O

one-way ANOVA 3-4, 3-8
opening a worksheet 1-4, 8-2
options
setting for Minitab 9-2
setting for tests for special
causes 4-3

OptiPlot toolbar 11-4

P

p-value 3-6
paneled histogram 2-6
Pareto chart of effects 5-8
plots
effects 5-8
factorial 5-9
individual value 2-2, 3-5
residual 3-5, 3-7
scatterplot 2-9
preparing a worksheet 8-1
previewing a worksheet 8-4
printing 2-13
process capability 4-8
profiles, managing 9-6
project files, saving 2-13
Project Manager 3-8
Graph folder 11-3
History folder 6-5, 11-3

Info window 8-5

Related Documents 11-4
ReportPad 7-2, 11-4
Session folder 11-3

Show Graphs icon 3-10

Meet Minitab

Show Session Folder icon 3-9
toolbar 3-9, 11-4
Worksheet folder 114

Q

quality 4-1

R

randomizing run order 5-4
ReadMe file 10-3
reference line 4-7
Related Documents folder 11-4
repeating an analysis 0-5
replacing values in a worksheet 8-8
replicates 5-3
ReportPad 7-2, 11-4
adding graphs 7-2
adding Session window output
7-3
changing font 7-5
editing 7-5
saving contents 7-6
reports
copying to word processor 7-6
saving 7-6
residual plots 3-5
four-in-one 3-8
histogram of the residuals 3-7
normal probability plot 3-7
residuals versus order 3-7
residuals versus the fitted
values 3-7
response surface designs 5-1
Response Surface Designs toolbar
11-4
restoring default settings 9-2, 9-6
rows 1-5
RTF file format 7-6, 7-7

S

sample data sets 11-6
saving
Fxecs 6-6
project 2-13
report 7-6
worksheet 8-11
scatterplot 2-9
editing 2-10
interpreting 2-10
send to Microsoft Word or
PowerPoint 7-9
Session Command Help 10-10
command-specific information
10-11
finding information 10-10
session commands 6-1
enabling 6-2
generating for edited graph 6-6
using 6-1
Session folder 11-3
Session window 1-3, 11-2
adding output to ReportPad
7-3
command prompt 6-2
viewing output 3-3
setting options 9-2
shortcut keys
assigning 9-5
default 9-6
shortcut menus 11-4
Show Graphs icon 3-10
Show Session Folder icon 3-9
special causes 4-2
specification limits 4-9
stability 4-2
stacking data 8-6
Standard Toolbar 11-4
starting Minitab 1-3
StatGuide 10-8
accessing 3-8, 10-8
command-specific information
10-9
finding information 10-8
status bar 11-2, 11-4



stored constants 11-5
subgroups 4-3
subscripts 8-7

T

Taguchi designs 5-1
Taguchi Designs toolbar 11-4
target value 4-7, 4-9
interpreting 4-10
tests for special causes 4-2
setting options 4-3
text
data 11-5
files 84

time data
see date/time data

toolbars 11-2
3D Graph Tools 11-4
creating custom 9-3
DMAIC 11-5
DOE 114
Factorial Designs 11-4
Graph Annotation Tools 11-4
Graph Editing 11-4
Mixture Designs 11-4
OptiPlot 11-4
Project Manager 3-9, 11-4
Response Surface Designs

114

Standard 11-4
Taguchi Designs 11-4
Worksheet 11-4

Tukey’s multiple comparison test

interpreting 3-6
StatGuide 3-8

typographical conventions 1-2

U

updating a formula 8-10
updating graphs 4-5

\Y%

variables 1-5

entering in a dialog box 2-3
viewing

graphs 3-10

Session window output 3-3

W

What's New file 10-3
window
Data 1-3, 11-2
Graph 11-2
Project Manager 11-3
Session 1-3, 11-2
word processor, copy report to a 7-6

worksheet 1-3

adding data 4-5

Autofill 4-5

entering data 4-5

merging data from Excel 8-3

merging data from text file 8-4

opening 1-4, 8-2

preparing 8-1

previewing 8-4

saving 8-11

viewing a summary 8-5
Worksheet folder 11-4
Worksheet toolbar 11-4

X

Xbar-S chart 4-3
interpreting 4-5
XLS file format 8-3
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