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Meet MINITAB

Getting Started

Objectives

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

»  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

» Conducting statistical analyses and procedures
= Assessing quality

= Designing an experiment

Chapters 6 through 9 provide information on:

» Using shortcuts to automate future analyses

= Generating a report

= Preparing worksheets

» Customizing MINITAB to fit your needs

1-1



Chapter 1 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, a discussion about the types and forms of data that MINITAB uses, and
quick-reference tables of actions and statistics available in MINITAB.

You can work through Meet MINITAB in two ways:

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

= 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:

Q’ Provides notes and tips

§-§ Suggests related topics in MINITAB Help and StatGuide

Typographical Conventions in this Book

Denotes a key, such as the Enter key.
(Ait)+(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 0 Exit Denotes a menu command, in this case choose Exit from the File
menu. Here is another example: Stat O Tables 0O 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.

1-2 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 O Programs 0 MINITAB 14 O
MINITAB 14.

MINITAB opens with two main windows visible:

= 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.

= 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
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For more information on the MINITAB environment, see The MINITAB Environment

on page 11-2.

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.

©
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Opening a Worksheet Getting Started

Opena 1 Choose File 0 Open
worksheet Worksheet. Lok e [ 3 W maTaD T = m ek

DOE MM
2 In the Data folder, ot v
double-click Meet
MINITAB.

Dy MTw
Fnporz WP
Sy M T

You can change the default
folder for opening and

i i bl I
saving MINITAB files b)./ v [ =
choosing Tools O Options —

0 General.
“ | | P | F Hes F Opn
3 Choose =

SHIPPINGDATA MTW, then 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 Columnwith  Column with
date/time data numeric data text data

T Shippingdata, MTw ===

Column + 2.0 . cA o7 (o] o
name Order Amival | Days | Status | Distance|
1 Eastern A2003 8:34 372003 1521 4. 28264 On tima 255
7 |Eastern 32003 5:35 IEC003 1705 335417 On time 196
3 |Eastern ACO03E:38 * * Back order 293
Row 4 |Castern  WA/CO0E 540 TO003 1552 4 30000 On tirne 205
number 6§ [Eastern  3/3/2003 8:42 39/2003 14:42 5 25417 Late 250
6 [Eastern A2003 8:43 JA2003 1545 525306 On time a3
7 |Eastern 332003 5:50 3772003 1002 405000 On time 183
8 |Eastern 3A2003 555 IWO003 1630 531597 On time EE= -
[ I

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

The data include:

» Shipping center name

» Order date

= Delivery date

» Number of delivery days

Meet MINITAB 1-5



Chapter 1

©

What Next

= 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)

= Distance from shipping center to delivery location

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

What 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



|’
b .II|

|'I

Meet MINITAB

2
Graphing Data

Objectives

In this chapter, you:

» Create and interpret an individuals value plot, page 2-2
» Create a histogram with groups, page 2-4

» FEdit a histogram, page 2-5

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

» Create and interpret scatterplots, page 2-9

» Edit a scatterplot, page 2-10

= Arrange multiple graphs on the same page, page 2-12

= Print graphs, page 2-13

= 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:
= A pictorial gallery from which to choose a graph type

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

2-1



Chapter 2

Create and

2-2

individual
value plot

Exploring the Data

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

= 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 Graph overview in the MINITAB Help index for details on MINITAB graphs. To access the
Help index, choose Help O Help, then click the Index tab.

= Choose Help O Tutorials 0 Session One: Graphing Data for a step-by-step tutorial on
using MINITAB graphs and editing tools.

Exploring the Data

Before conducting a statistical analysis, it is a good idea first to 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 0 Open Worksheet. If
continuing from the previous chapter, go to step 3.

2 Double-click Meet MINITAB, then choose SHIPPINGDATA.MTW. Click
Open.

3 Choose Graph O Individual Value Plot. Individual Yok Piatc ]
For most graphs, MINITAB displays a pictorial =~ s ihies
gallery. Your gallery choice determines the :
available graph creation options. :

4 Under One Y, choose With Groups. Click e
OK. ‘s

Meet MINITAB



Exploring the Data

Graph
window
output

Meet MINITAB

5 In Graph variables, enter Days.

6 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

Indreidual ¥alosm Piot - (ne 7 'With Gioup:
o -
& A s L |
0L Daw
[ =
CE Diwce
(Cabegavicl whishes bod grouping -4, cadeswast il
Cartm =
|
s | we. | pwmven |
e e
Hep oe | ol |

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.

7 Click Data View. Check Mean T
connect line. Dk D |
3 . . Ciata Cirplap
8 Click OK in each dialog box. L
F igdadud snkok
Im e grbel
|~ | Mgan conraci ia
I Magan mankel
™ Madpn corraci ira
Cpbsgurioal warinbies b afiibads pstigrwent
=
= | =
Hel ] | ol |
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. For more information, go to Dialog boxes, Selecting
variables in the MINITAB Help index.
Individual Yalue Plot of Days vs Center
B .
1 . -
: 4 . .
5 4 4 ik 2
£ - » v
z 2L o e
3 b o o4
~% . e %
: - . e
. . .
041
Central Easteim Wiemem
=
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Interpret
results

Create a
grouped
histogram

Graph
window
output

2-4

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 O Histogram.
2 Choose With Fit And Groups, then click OK.

with

e

i uina withF
wrdmags  wnd waps

3 In Graph variables, enter Days.
. . 1 ] I
4 In Categorical variables for oD = E
. i Dot
- T, g’ g
grouping (0-3), enter Cente C5 S =l
. Comtesoiic. sl vasiaties hor growging 1031
5 Click OK. e |
- |
P Gy st boaws pDnidd
sode | Lo | pesves. |
| bt | O |
Help [ | LI |
Histogram of Days
Mol
Pl B s
154 der =
IE- “ |
ol
1 rl 3 a4 5 ] 7
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Exploring the Data Graphing Data

Interpret  Asyou saw in the individual value plot, the means for each center are different. The
results  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
E'P Update (Editor menu) in the MINITAB Help index.

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

» Increase the size of the text in the legend (the table with the center information)
and the table that contains the Mean, StDev, and N

« Modify the title

Change the output table font
1 Double-click the legend. — 1!
[t Gl Sirn
. e T
2 Click the Font tab. : : f‘: 5
3 Under Size, choose 10. EEEEK&‘EH ™ Uincedne T. x|
olor [Autornaic =] AsBECTNR TR
5 Repeat steps 1-4 for the table.
Halp ¥ | [
Change the title
1 Double-click the title (Histogram of =
Days). |E:u— Kl ?l;_
2 In Text, type Histogram of Delivery Time. Tevgun BT :: ;:M 4 j
Tines Hess Forean [E L] ki
. Taraz Huwe Fiarsan CrR
3 Click OK. Ties ewrimn Bt 2SRRI
= O AabbCoidYy iz
ir-:'bgmdl'.-ﬁ-r'lm
Hedp ¥ Carod
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Graph
window
output

Interpret
results
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Create a
paneled
histogram

Exploring the Data

Histogram of Delivery Time

Kormal
= Caneer
Cantral
Fastem
1 estem
Maan Seley [{]
] 3564 1380 90
i 4452 1352 101
IE- e 2481 1080 102
H
pk=
1 2 k| 4 5 [ 7
Days

The histogram now features a larger font for the output table and a more descriptive
title.

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

= To affect general graph settings, such as font attributes, graph size, and line types, choose
Tools 0 Options O Graphics.

= 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 0 Options O 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 0O Histogram.

with

2 Choose With Fit, then click OK. —
.:II],,. b,

i uina withF
wrdmags  wnd waps

Al

e | x| Carce
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Exploring the Data Graphing Data

3 In Graph variables, enter Days. e

T
(g = =
CE  Ditwrae
=
e T
"
e = | cwedl |
4 Click Multiple Graphs, then |
click the By Variables tab. ki aiader: By Vasaes |
1 LCanim Eremrablez mih proupsin separsla parak:
5 In By variables with groups in separate E% ;:.'?f_'. frarse
panels, enter Center. £ e sl L
6 Click OK in each dialog box.
_ e |
ek x| cen |
Graph " o
window T
OUtPUt Corviral I : : I-‘lﬂ'ﬂ§ . ! -

"

[ o T -

Eb:l -~ Viman 29
e

i

ST
[ T

Interpret The delivery times for each center are approximately normally distributed as shown
results 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
%‘ O Probability Plot or Stat O Basic Statistics 0 Normality Test) to assess normality.

Meet MINITAB 2-7
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Access Help

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.

1 Choose Help 0 Help.

2 Click the Index tab.

3 In Type in the keyword to find, type Graph overview.

4 Double-click the Graph overview index entry to access the Help topic.

5 Inthe Help topic,
7] Graphing Data Ovendew
under the L& o
heading Types Of Mindsh provides n Saiole suls of grachs fo suppon & verety of snasksis nesds . Many cusionization opBions s
/ sl whan wou creste & graph and many more sne avalsbis sfiar you creats |
graphs, click Tywes of graphs
Examine s fras dodowving ciart o meisc] & graoh srom the Grapks mesna thd 485 o rssds
. . To Use
relationships
A i reinliorahis Bebvrsn, s gf Srafermiol, Watric Fiok, or Bargnsl it
between pairs of orbios
variables i el pompere o izhooran, Doipiol, Siemeaned-Lesd, Protsides Pt Emgaical COE, ov
. Epbal

- R s o gl vl PR, iivechinl ks Fiot . Bar Chart, o B Crast
PRI
SEiedd ol b Slnis O Coints Buar Tt or P Chisdt
Pl s ol dadn o L Tirts S PR, A G, or Seatispiol
Eaamine reisliorahips smonGg thss sammbiscs Comiewr Figt 30 Soafterplal, or 0 Surisce Fiot
i mdieition 1o e grapie avelabie from the Graph menu, Mndah oifes anolysis-Speciic graphs on the Sl menu, Such
83 cOntrol charts . nksl slso Fas DUl grogfe a2 pard of many Sislistionl snalyees. Chiracher raghs are avalan,
DAt 0 Mok BEEST DN & Tesn by el {with the exceplion of Stem-andLear). To ackd charecter graphs 10 B menu,
e
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Examining Relationships Between Two Variables Graphing Data

EExamlnlng Relatiomships Bavween Pairs of Variables
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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.

o

Createa 1 Choose Graph 0 Scatterplot.

scatterplot 2 Choose With Regression, then click OK. e wmEmps R fS
with i Conwesl:
s
; y
He | w | e |
3 Under Y variables, enter Days.
Under X variables, enter T =y
. i 1 |Dme Crince |

Distance. F Dace E
3
L]
&
T =
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Examining Relationships Between Two Variables

Click Multiple Graphs, then click the  premrr————————————————— |

By Variables tab. e Vi B Vi |

[ Catm Eesisbls wih pounrin ceparsie parak:
In By variables with groups in separate E A foerse
panels, enter Center. B S By pmwinklz i g on ssprala g

CE  Deterae [

Click OK in each dialog box.

[ | [ Cancel

Scatterplot of Days vs Distance

a 120 84 30 480

nh.mﬁ
"

TS
4

Panel variable; Canter

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. T |
Choose Editor 0 Add 0 Footnote. Fatrete

[Fislatiorehin bakssan delvar, trm and detarcs frars shippng canlar

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

Click OK.

Hel o Cancel

Meet MINITAB
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Scatterplot of Days v Distance
a 128 ] 360 A8

i

% '\-|.

.y
b,
‘J
f

D b

Relationship betwseen delisery ime and distance fom shipping center
Panel variable: Cenber

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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Create graph
layout

1 With the scatterplot active, choose Editor O
scatterplot, is already included in the layout.

Using Graph Layout and Printing

Layout Tool. The active graph, the

Alist of all
open graphs tem [2] ok [T S v
Nt o Do N
Buttons used
to move =l
graphs to and | reRe
from the e | (5] e || e A A&
layout R | el
The next graph / r ;; .
to be moved to : : N _ﬁ #}
the layout e 3 s
U s B
2 Click the scatterplot and drag it to the bottom right corner of the layout.
3 Click []to place the individual value plot in the upper-left corner of the layout.
4 Click []to place the grouped histogram in the upper-right corner.
5 Click []to place the paneled histogram in the lower-left corner.
6 Click Finish.

Graph
window
output

o

2-12

Il Wahow Pt of Dy v Cordter

limtogram of Dy Tire

" L
! o' N . ol
oy @ ]
B e — #&E— @b I
s ik U

sattephat of B w1 Ditaws
[ = w

=] Erdms

i AU S i .
T U, o
s, | T e

If the worksheet data change after you create a layo

ut, MINITAB does not automatically update

the graphs in the layout. You must re-create the layout with the updated individual graphs.

Meet MINITAB
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Graph
window
output

Print graph
layout

Meet MINITAB

You want to add a descriptive title to the layout.

1 Choose Editor 0 Add 0 Title.

Graphing Data

2 In Title, type Graphical Analysis of Shipping Center Data. Click OK.

Trwieenhsal Wishwr B0 0 Dy v Cinvler

Graphical Analysis of Shipping Center Data

Hitgean of Debry Tere
bt

E

)
e
]
M L
- o
)
e
- o

oy &5 3 . !
P @ W W I .
p=x W 5, i
2 s _
; b N
== = = T .
Sarainevpiod; nf Duws ve Ditawe

3

| g aideg e |
LN

g

Erd

Tt ol L b 1 b ] s e i ot g b
B i v

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 O 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.
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Save a
MINITAB
project

Save all of your work in a MINITAB project.

Choose File 0 Save Project

What Next

As_ Barwa o | Mes MRITER = = merm-
2 In File name, type e
MY_GRAPHS.MP].
MINITAB automatically adds
the extension .MP] to the
file name when you save the
project. Fle pane: Jor_5RzPHz s - | e |
3 B i e | birstaks Fropct - P2 =l ﬁ
3 Click Save. —
Dazgrplian. .
Digices.
4

| If you close a project before saving it, MINITAB prompts you to save the project.

What 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:

» Display and interpret descriptive statistics, page 3-2
» Perform and interpret a one-way ANOVA, page 3-4
» Display and interpret built-in graphs, page 3-4

= Access the StatGuide, page 3-8

» Use the Project Manager, page 3-10

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:

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

» Built-in graphs to help you understand the data and validate results
s 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
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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.

If continuing from the previous chapter, choose File 0 New, then choose
Minitab Project. Click OK. Otherwise, just start MINITAB.

Choose File 0 Open Worksheet.

Double-click Meet MINITAB, then choose SHIPPINGDATA.MTW. Click
Open. This worksheet is the same one you used in Chapter 2, Graphing Data.

Choose Stat O Basic Statistics O
Display Descriptive Statistics.

In Variables, enter Days.

In By variables (optional), enter Center By varisbios foptional:
Status. Center Statas =

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 tu
analysis or display additional output,

like graphs.
7 Click Statistics.
8 UHChCCk Fil'St quartile, [Meacptvee Slatatica - Slatohics
Median, Third quartile, N 7 Mess T Timmed mean T Mnanmissing
. . P F SE of meepn ™ Suym ™ N miming
nonmissing, and N missing. F Standand devisten F Winimum = Wtal
™ ¥miance F Maximum ™ Cumulathe N
9 Check N total. e = W=
™ Cumulathe perceant
10 Click OK in each dialog box. - mam - :m::""
™ Third quardile I Eurnsis
™ Isdesquardile range I MSSD
Hiekp — o [—

Changes made in the Statistics subdialog box affect the current session only. To change the
default settings for future sessions, use Tools O Options O Individual Commands O Display

Descriptive Statistics. When you open the Statistics subdialog box again, it reflects your
preferences.

Meet MINITAB
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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.

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.

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

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

» 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.

Meet MINITAB 3-3
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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 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 0 ANOVA O One-Way. [ee Wrag Anatgom ot Vasiaoex  ....§&6
2 In Response, enter Days. In Factor, enter |5 s FrrmE R
Center. O - T —
CE Dimb-arees

In many dialog boxes for statistical M I

™ Smre fas
commands, you can choose frequently
used or required options. Use the Combidence [svnl: [75 0
subdialog box buttons to choose other
options.

[ | i;nmpnri:m_l Gaghs |

Help | QK I Caeie] |

3 Click Comparisons.

(e ' ay Mulliphe Compaiicanc

. F I . famil rate;
4 Check Tukey’s, family error rate, then ek, fomily e ste :
C]iC]( OK ™ Fiskes's, indbddual srnr rate; F
I Dwmsei's. bumily eeres rabe F
l ur » —
™ Hex's MCH, family sreor sain! F
& Lerqeot io beot
© Swallent i e
Help Ok I Camcel
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5 Click Graphs. Do g Aralysic o Yarianca - Grapha

- F indreidusl walue plm
For many statistical commands, 7 Bmeplots of data

MINITAB includes built-in

graphs that help you interpret [
the results and assess the validity I Histag
of statistical assumptions. G i

6 Check Individual value plot * Fourin ane
and Boxplots of data. Rsiduals versus the variabl

[

7 Under Residual Plots, choose

Four in one. |
bl T | Camcel |

8 Click OK in each dialog box.

Session One-way ANOVA: Days versus Center
window
output Source  DF S§ 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 ----- oo O Fommmmeee omem
Central 99 3.984 1.280 (----*---)
Eastern 101 4.452 1.252 (----*----)
Western 102 2.981 1.090 (----*---)

Pooled StDev = 1.209

Tukey 95% Simultaneous Confidence Intervals
A1l Pairwise Comparisons among Levels of Center

[

Individual confidence level = 98.01%

Center = Central subtracted from:
Center Lower Center Upper --------- Fommmme - Fommmmme - EEEE TR +

Eastern 0.068 0.468 0.868 (--=*---)
Western -1.402 -1.003 -0.603 (-==*---)
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Center = Eastern subtracted from:

Center Lower Center Upper --------- Fommmmmm oo Fommmmm - Fommmmm oo +
Western -1.868 -1.471 -1.073 (---*---)

--------- R et e e

-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.

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

» If the p-value is greater than the a-level, you fail to reject the null hypothesis and
can not 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 a is 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 see where the differences exist among the shipping center averages.

Tukey’s test provide two sets of multiple comparison intervals:

= Central shipping center mean subtracted from Eastern and Western shipping
center means

= FEastern shipping center mean subtracted from Western center mean

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 Eastern center minus that of the Central center is
somewhere between 0.068 and 0.868 days. Because the interval does not include
zero, the difference in delivery time between the two centers is statistically
significant. The Eastern 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).

Meet MINITAB
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Analyzing Data

Individual Value Plst of Days va Center Beuplet of Days by Center
T
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The individual value plots and boxplots indicate that the delivery time varies by
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

Graph
window ny
output !
el
1
2.
Interpret
results
ass
-
-
-
-
Meet MINITAB

umptions:

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

Histogram of the residuals—to detect multiple peaks, outliers, and nonnormality.
The histogram should be approximately symmetric and bell-shaped.

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

around zero.

Residuals versus order—to detect time-dependence of residuals. The residuals

should exhibit

no clear pattern.
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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.

The MiniGuide
window contains
a list of one-way
ANOVA topics.
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one-way ANOVA
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3 You want to learn more about Tukey’s multiple comparison method. In the
MiniGuide window, click Tukey’s method.

Meet MINITAB



Performing an ANOVA

=

Save project

Meet MINITAB

Uiy AMOAL | M LOmgead
» Nhy's mvantsd

¥ o'y e vl it e
L
e ———

sl ]

Tekuy FI8 Timslbasswss Cusdid
AlL Twiswisw Compasinsns masny

FRIGE ® Wlsvel 1 dsbCiasted diun

Faare Lowss  Cmtsr B
Bided & -ILBEF -
Blad & -0 10 LT
Blara 4 b0
Le.a 4.0 o LN
Faire: = DBlard 2 swkrractad drem
Pwire  Lowsr Capmar  Fppar " ¥ ' '
Blard 3 -1 %% 4. 437 30 883 b
Blard 4 B 104 % HEE 1% NEE
-8
Fwirs = Blard 3 esiie
Faird  Lesms Caskas  Tppar
Bised 4 -1.303  O.EN3 33,488

Analyzing Data

w MIMITAR Sisthnde

Fie Edd Bookmsk Opions Help

HipTopies]| gak | P | Es |

e Wéay ANOVA
Bufipln Companieone 01 of 4

] ] 2]

The MiniGuide window
displays sample Tukey’s
method output.

The main StatGuide window
contains information about
Tukey’s method and
guidance for interpreting
the sample output.
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4 Ifyou like, use _#] 2] to browse through the one-way ANOVA topics.
5 In the StatGuide window, choose File 0 Exit.

How to Use the StatGuide.

Save all your work in a MINITAB project.

1 Choose File O Save Project As.

2 In File name, type MY_STATS.MP]J.

3 Click Save.

For more information about using the StatGuide, see StatGuide on page 10-8 or choose Help O
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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.

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

B Pasiect Manager
T3 Wi _GTATE VR “Warkchest
= |
(] Hhskory
] Grapte
] P ok
TR T e ——
el T | S0 D v Cat
—‘J‘f;ﬁ" B vdedonrvisior Pt of D v Dot Ehigpangdan T
] :om-an' B Bxplol of Dugr sy Cante Ehippngdatu M T
_I;'#-:h. B Foestiond Flons b D EhippingisaHTW
El— PABIIIZ014FH Shippingdata T
i J Bl

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 [£L] on the Project Manager toolbar.
2 Double-click One-way ANOVA: Days versus Center in the left pane.
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View graphs
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The Project Manager displays the one-way ANOVA Session window output in the
right pane.

You also want to view the boxplot again. Use the Show Graphs icon [&El on the
toolbar.

1 Click [El] on the Project Manager toolbar.
2 In the left pane, double-click Boxplot of Days by Center in the left pane.

B Frigec] Banags HEE
1]
|:mu-.-nhou[‘q= w1 Cardas Boxplot of Days by Center
Reiidad P I D 2 "
r
&
5 I —
s I _-—-ﬁ-\.._\___
a LE T D
3 L T
=
T 5
a 2
o T
Ceniral Ensterm Weshem
Contar

The Project Manager displays the boxplot in the Graph window in the right pane.
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What Next

What 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.

Meet MINITAB
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Assessing Quality

Objectives

In this chapter, you:
= Set options for control charts, page 4-2

» Create and interpret control charts, page 4-3

Update a control chart, page 4-5
= View subgroup information, page 4-7
= Add a reference line to a control chart, page 4-7

» 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:

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

» 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.

4-1
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Evaluating Process Stability

Features of process capability commands include:

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

= 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:

= Center line at the average of the statistic
= Upper control limit (UCL) at 3 standard deviations above the center line
= 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 (Stat menu) 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:

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

= Test 3: 6 points in a row, all increasing or all decreasing

Meet MINITAB
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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 Choose Tools O
Options 0 Control
Charts and Quality
Tools O Define Tests.

2 Under K for Test 2,
change the value to 7.

3 Under K for Test 3,
change the value to 7.

4 Choose Tests to
Perform in the left
pane.

5 Check the first three
tests. Notice the values
you changed in steps 2
and 3 are reflected in
this dialog box.

6 Click OK.
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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 If continuing from the previous chapter, choose File 0 New, then choose
Minitab Project. Click OK. Otherwise, just start MINITAB.

2 Choose File 0 Open Worksheet.
3 Double-click Meet MINITAB, then choose QUALITY.MTW. Click Open.
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4 Choose Stat O Control Charts O Variables Charts for Subgroups 0 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.

5 Choose All observations for a

chart are in one column, then E D o p———— 5|
enter Days. r“ H
. El
6 In Subgroup sizes, enter Date. ubpapimeffor  (ares rambe o D cokard
Biphtipte. | | Dgalpioes | | Sbw g |
N
Hake x| cen |

7 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

Pararaters | Estirata | 9 sz Tostz | Stag | BieCon | Dinplep | Storagn |

[Peshonn the Fodoeingests b specisl oases =]
M1 it > 3 sbadand dedstions oan osnte e
T poieis g e O daine dide of et e
T pinks s e o Inessiing o O decessing
I T s b5 e Sleanating up and doven
™ 2oyt ol 3 poink > 2 sbardad derastions boan osnie be (ewes sds]
I ot of 1 poands > 1 bardand derastion Nons cenis B e dide]
™ 0 peiks b5 e w1 abarsdand deration of evied Bre (el dide]
I Bpeints s wea o 1 siangioed desvinkon bown ol Bne (el sik]

Storage are available for all control _ e | | Carca
charts. Stages, Tests, S Limits, and
Box-Cox are available for most charts.
Other options are available for specific charts.
8 Click OK in each dialog box.
Xbar-5 Chart of Days
ol N A S [rem
; ::: . oo W n ' b | # | R
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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 3/23/2003. 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 to go to the bottom of the
worksheet.

3 To add the date 3/23/2003 to rows 201-210:
»  First, type 3/23/2003 in row 201 in CL.
» Then, select the cell containing 3/23/2003,

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 185 (3222003 250

symbol (+) appears. Press and drag the 1% 3”32’31:' 255

cursor to row 210 to fill the cells with the ::; ;:;:ﬁ; ?Ei

repeated date value. When you hold 19 vz 3

down, a superscript cross appears above the 280 [zzzoma 282

Autofill cross symbol (+*), indicating that 1 3'33'313'I+

repeated, rather than sequential, values will m

be added to the cells. ::: r

4 Add the following data to C2, starting in row Kl I
201:
3.60 2.40 2.80 3.21 2.40 2.75 2.79 3.40 2.58 2.50
45
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If the data entry arrow is facing downward, pressing moves the cursor to the
next cell down.

T Quality, MT'wW ===

Data entry arrow ——— 2 c1.0 2 al |~
Date | Days
201 3232003 3.0
22 | 3232003 2.40
203 3232003 280
204 | 3232003 Ep |
205 | 3232003 2.40
206 | 3232003 75
207 | 3232003 279
208 | 3232003 3.40
209 | 3232003 258
290 2232003 250 ™|
21 -
ETH £l

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 ¥bar-5 Chart of Days
window i
output i . '
! ] L - . ' A * . L)
1 i - " W = ’
S0
I B B BT B R
Iﬁ'. | st
i ] . A . &
!M- . * w — o » L]
0 [F-FF.EL 5]
I B BT

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.

E To update all graphs and control charts automatically:

1 Choose Tools 0 Options 00 Graphics 0 Other Graphics Options.
2 Check On creation, set graph to update automatically when data change.

4-6 Meet MINITAB
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View  Aswith 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-5 Chart of Days
window . \
output

ke
*
&

B E

nE e
£

B E

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),

T - |
and choose Add O Reference Lines. o
2 In Show reference lines for Y positions, E= -
type 3.33. Iﬂwmm-celmlc.fm_q.._
3 Click OK.
I He T Conced

Meet MINITAB 4-7



Chapter 4

Graph
window
output

Interpret
results

5

48

Evaluating Process Capability

Kbar-5 Chart of Days

q
i . . e
| J r
M M
pra—
-
]
] A *, - =
i o " -
| W "
M M
pra—

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
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Conduct  Now that you know the delivery process is in control, conduct a capability analysis to
capability  determine whether the book delivery process is within specification limits and results
analysis  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 O 7 e p—prw—

=]
Quality Tools O T Dt e mereeged 3 B Cooe
- ) & Singln pebemat [Gags
Capability Analysis e B _ Evtimain.._|
Hubgresp siges [Dote
O Normal. fese 3 constant or 3a B column)] L‘
™ Subgrewps scress rows of E'“LI
2 Under Data are | o
arranged as, choose =z
Slngle column, Linsier St [ | Fltnundar
Enter Days. Upper spec: [E [ Houndary
. Historical mean: [T ]
3 In Subgroup size, . Historical ciandard devistien: [ fryemsd
enter Date.
Hely Cpmrnl

4 InUpper spec, type
6

5 Click Options. In Target (adds Cpm to table), type 3.33.

AS Wlth other MINITAB L apatiiity Azatyaic (Momwal Dalhizutos) - Deliznc
commands, you can Target fadds Cpm o tblel; 791
modlfy a Capability Codeulate atatistics wsisgs [0 ssgems tebesance
analysis either by Pertnnm Amsbysis Displuy
. . . . = Yyihis selgroup analysis 7 Parts per sl
specifying informationin = % oy anatyaia * Pegrans
the main dialog box or by S
clicking one of the r Benchestk Z'a [aigma level]
subdialog box buttons. ™ Inchese enpfidence mtesvals
it e [Fs.0
6 Click OK in each dialog aniilence ineervale: [Twecsied  E]
bOX Title: |
Helg 0¥ Camer| |
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Process Capability of Days

4

ad Parformarce. | [ Exp. #En Parformancs. || Esp. Cwersl Perfoomarcs

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 O Save Project As.

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

What 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:

s Become familiar with designed experiments in MINITAB, page 5-1
» Create a factorial design, page 5-2

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

= Analyze a design and interpret results, page 5-6

» 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.

5-1
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Features of MINITAB DOE commands include:

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

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

= Ability to display and store diagnostic statistics, to help you interpret the results
= 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 (Stat menu) 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 0 New, then choose
Minitab Project. Click OK. Otherwise, just start MINITAB.

Meet MINITAB



Creating an Experimental Design

Meet MINITAB

Choose Stat 0 DOE 0O Factorial
O 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.

Designing an Experiment

Tvpe of Design

= Fjewel ucinniad peleell gemtialors] |2 1o 16 fackess]
 Zdewel tectoriad fagecily generstsss] (2 1o 16 fackes]
© Placket-Hurmes Sesigs |2 o AT fackses]
© Gemeral Tull Tactesial design [2 1o 16 factess]

Humber of tectors: | © 7|

| Display fwailabie Designa... |

nu;,u_| Lactars... |

Clle Dlsplay Available Crualn Faciosal Bezign - Dicglay Availasle Deaigne
DeSIgnS- foyailable Fackssial Designs feith Aesolution]
. Fatinms
For most deSlgH types, Peme| 2 | 3 |4 |5 |6 |7 |8 |9 || 1|12 13|48
MINITAB displays all the + [raim.
. b ) i .
possible designs and te ra v -
number of required runs & S IR R
. . . i P M v v mow
in the Display Available
Designs dialog box. Ronitable e ssbotive B Plackntt Burmss Desiges
Facisss  Fune Facisss  Fune Facisss  Fune

. 27 12.2024.20,...40 2023 2420323640 639 44440

Click OK to return to B9 AR20E420,,,.48 2407 20,3296,40,44,48 43 4448
i i 1216 20.24.20,36,..48 231 3236404448 A447 48

the main dialog box. 1648 20.24.20,32,..40 3236 36.40.44,40
Under Type of Design, Help
choose 2-level factorial

(default generators).
In Number of factors, choose 2.
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 2% (or four) possible
factor combinations.

In Number of replicates, choose 3.

Designe RAuns RAesolution 27k

e

Mumber of canter pabsis: 'lJ_;| [per Black)
MNumber o geplicsies: 1 =
Mumber of Blacks: 1 =

Helg aF. I Caeriz|

[for cormes points onhy

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

remaining buttons.
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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.

1 Click Factors. Comen Facimma Gasion Focime |
2 Click the first row of the Name column to Faces  Hame | Typn  Low | fegh
change the name of the first factor. Then, : o, - ﬂ:h o

use the arrow keys to navigate within the
table, moving across rows or down columns.
In the row for:

s Factor A, type OrderSystem in Name,
New in Low, and Current in High.
Under Type, choose Text.

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

3 Click OKto return to the main dialog box.

By default, MINITAB randomizes the run order of all designs 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. I - |
2 In Base for random data Z“';f::’:'.‘" o o
generator, type 9. © Fobd s g tactars £ Use pra ! —
1 Fall st o fecinr
3 Make sure Store design in -
worksheet is checked. Click OK' & pussumeze mn
iH each dlalog bOX. Base for sandom data genersses: [©
' Biore Sehph i wadkaleel
Help 1] I [
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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 0 Worksheet 1.

+ 1 L =] [e ] O3-T T =
|Sadnder|Ruslider Canteift Blocks | OvderSystem  Pach
1 2 1 1 1| Cument A
2 1" 2 1 I M E
3 4 3 1 1| Cument E
d 3 4 1 I M E
5 1 [ 1 1 e A
i 12 B 1 0 Cumand E
T 10 ? 1 1| Cument A
(i} T B 1 I M E
L] B 4 1 1| Coment A
1 0 Cumand E
1 A
1 A

g 2 1 M= -
i of
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 0 DOE O 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 0 DOE 00 Modify Design. If you only need to
change the factor names, you can type them directly in the Data window.

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

5-5
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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
above into the Hours column of
the Data window.

You can enter data in any
columns except in those
containing design information.
You can also enter multiple
responses for an experiment,
one per column.

4 L} =z L= 4
Stdlder Ruwlider CanmeiPr Blocks OderSyses  Pack

5T 6T

1 F] 1 1| Corrant 2
2 1" 2 1 I M E
k| 4 3 1 1 Correni B
d 3 4 1 I M E
] G 1 1 N A
(1] 12 B 1 0 Cumand E
T 1] 7 1 1 | Corrant 4
8 B [ 1 1 M E
L] B 4 1 1| Corent A
10 B 10 1 0 Cumand E
" fi 1 1 1 s A
12 L] 12 1 1| M A

Ll ]

Hours

1472

9E2
138

reF
1252
1378
1454

941
1368
1328
1257

1406 o
ﬂ_l

Analyzing the Design

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

Now that you have created a design and collected the response data, you can fit a
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 O
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 0 DOE O
Factorial O Analyze =
Factorial Design.

2 In Responses, enter Hours.

You must enter a response
column before you can
open the subdialog boxes.

Hours Ansponses:

=

Tema. | govarises_ | Eresscion.. |

Graghs_ | Resams_ |

Htorege_ |
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Identify
important
effects

Session

window
output

Meet MINITAB

3 Click Terms. Check to make sure that A:
OrderSystem, B: Pack and AB are in the
Selected Terms box.

failialili: Tier Sebectnd Torms:

When analyzing a design, always use the |

Terms subdialog box to select the terms to

include in the model. You can add or

remove factors and interactions by using the i

arrow buttons. Use the check boxes to Detaen |

include blocks and center points in the = el ks in e motel

model. = Inele center ot in the model
4 Click OK. ne | o ] _ coeat |
5 Click Graphs. [inaree el G o @

T T B P

6 Under Effects Plots, check
Normal and Pareto.

Effects plots are only
available in factorial
designs. Residual plots,
helpful in checking model
assumptions, can be

displayed for all design

types. _—
7 Click OKin each dialog

box. ey |

Designing an Experiment

Inchwde Sexme in the model up threegh seder: i‘

= Mesmal ~ Paress Alphat [0 0E

Reeiduals for Pois;
= Fotgalad 7 Blandardized 7 Deleted

Aeeidual Plsis
= il phads
I HEstegram
I Medmal plat
I Besifusls weinua fits
I Pesplanls Weiaua onbed
st in ane

I Resklesls weraus varisbies:

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
Constant 12.573  0.1929
OrderSystem 3.097 1.548 0.1929
Pack -2.320 -1.160 0.1929

OrderSystem*Pack 1.730 0.865 0.1929

= 0.668069 R-Sq = 93.79% R-Sq(adj) =

T p
65.20 0.000
8.03 0.000
-6.01 0.000
4.49 0.002
91.46%

5-7



Chapter 5 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
2-Way Interactions 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 Hours using data in uncoded units

Term Coef
Constant 12.5733
OrderSystem 1.54833
Pack -1.16000

OrderSystem*Pack 0.865000

Alias Structure
I

OrderSystem

Pack
OrderSystem*Pack

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.

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

1 To make the normal

probability plot the active T g T T e
window, choose Window ' T
0 Effects Plot for Hours. | | ot
Significant terms are ] .

identified by a square
symbol. OrderSystem (A),
Pack (B), and "
OrderSystem#Pack (A*B) '
are significant (o = 0.05).

Purcanl
[

5.0 2.‘5 oo ) 2.5 50 7.5 ]'].i]
2 To make the Pareto chart H e

the active window, choose
Window O Effects Pareto for Hours.
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Display
factorial plots

Meet MINITAB

Designing an Experiment

MINITAB displays the
absolute value of the
effects on the Pareto
chart. Any effects that
extend beyond the
reference line are
significant at the

default level of 0.05.
OrderSystem (A), Pack ‘

Pareto Chart of the Standardized Effects
(respanse 5 Hours, Alpha = ,05)

2,305

B

Tarm

(B) and a
OrderSystem#*Pack oe——
(A*B) are all e 1 2 3 4 5 8 7 B §

4 Standariized Effact
significant (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 0 DOE 0 Factorial O [Focorial Pt @]

Factorial Plots. © s Effccts Plot

2 Check Main Effects Plot, then click

I pseracses Flot 3efup...

I~ Gube Pl el ..

Setup.
Type of Means to Lse in Plads
= Dot el prk
e enar
Hey | or | cesem |
3 In Responses, enter Hours.
4 Select the terms you want lﬂﬁ"‘”““‘
-

to plot:

s Click A:OrderSystem
under Available. Then
click _* | to move
A:OrderSystem factor to
Selected.

Factars fo Include in Phts
Fpopalalle

seler
Help

= Repeat these actions to
move B:Pack to

Selected. Click OK.

5 Check Interaction Plot, then click Setup.
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Chapter 5 Drawing Conclusions

6 Repeat steps 3 and 4.
7 Click OKin each dialog box.

Evaluate plots  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 0 Main Effects Plot (data means) for Hours to make the main
effects plot active.

This point shows the Main Effects Plot {data means) for Hours
mean of all runs using | Chdaipstam T Fac
the current order \u\
processing system. 140 '
e 135
E 130
E Lk ' ' This line shows the
120 mean of all the
This point shows the mean of s response (Hours)
all runs using the new order \ " in the experiment.
processing system. 110 * ]
Fimw Curvest .Y B

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:

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

= 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.

Meet MINITAB
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Designing an Experiment

2 Choose Window 0O Interaction Plot (data means) for Hours to make the

interaction plot active.

The vertical scale (y-axis) is in
units of the response (Hours). Interaction Plot {data means} fer Howrs

This point is the mean
time required to prepare

14 =- e
' \This legend

displays the levels
of the first factor

(OrderSystem).

packages using the new —

order processing system

and packing procedure A.

Save Project

Meet MINITAB

The horizontal scale (x-axis) shows the
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 O Save Project As.
2 Double-click Meet MINITAB. In File name, enter MY_DOE.MP]J.
3 Click Save.

What 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
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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:

» FEnable and type session commands, page 6-2

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

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

» 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:
» Typed into the Session window or the Command Line Editor.

» 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.)

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

6-1



Chapter 6 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 O Session Command Help.

%

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.

Enable 1 If continuing from the previous chapter, choose File 0 New, then choose
session Minitab Project and click OK. Otherwise, just start MINITAB.

commands Choose File 0 Open Worksheet.

3 Double-click Meet MINITAB, then choose SESSIONCOMMANDS MTW.
Click Open.

N

4 Click the Session window to make it active.

5 Choose Editor 0 Enable Commands. A check appears next to the menu item.
E To change the default options and enable session commands for all future sessions:

1 Choose Tools O Options [ Session Window [0 Submitting Commands.
2 Under Command Language, click Enable.
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Enabling and Typing Commands Using Session Commands

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

window & Sexsion o
TASZ00] 5:29:26 PM
Command
prompt Helcome to Minivsh, press Fl for help,
HTE =
=
4] _| i
When you execute a command from a menu and session commands are enabled, the
Q’ corresponding session command appears in the Session window along with your text output.

This technique provides a convenient way to learn session commands.

Conduct an  In Chapter 4, Assessing Quality, you conducted a capability analysis to determine
analysis with  whether shipping times were within specifications (less than six delivery days). To
session perform this analysis, you used Stat 0 Quality Tools O Capability Analysis O
commands  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.

Meet MINITAB 6-3
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5

Rerunning a Series of Commands

Notice that the M'TB > prompt becomes SUBC>, allowing you to add
subcommands for the various options used in the earlier capability analysis.

H Session 10 ]

-

TAG2Z003 65:25:26 PM

Hrloome To Hinitebh, preas Fl for help,

Results for; Sessioncommands.MTW

Subcommand MTE > CAPAEILITY 'Daya' 'Date':
prompt | Stacs
-
ol H s

3 Atthe SUBC> prompt, type:
USPEC 6;

4 Press (Enter).
5 Atthe SUBC> prompt, type:

TARGET 3.33.

6 Press (Enter]. ' Process Capability Analysis of Days

The period indicates the
end of a command
sequence.

MINITAB displays the e 7
capability analysis for the
April shipping data.

’—i | H"i-]

1.5 4.5 100 173 LE =} =2 BO0

For more information on session commands, including command and subcommand syntax,
type Help at the command prompt followed by the first four letters of the command name. For
general information on syntax notation, go to Notation for session commands in the MINITAB
Help index.

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

Meet MINITAB



Rerunning a Series of Commands Using Session Commands

Open History
folder

Reexecute
a series of
commands

Meet MINITAB

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 O
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 O Project Manager.

2 Click the History folder.

] Sestion Wipes "Co“Program Files SMINITAZ Ii-Data-Best NIFITAE-Sessiorcomeards HTP"

History | i CAFABILITY 'Davs’ Date

[} EEL
folder j R TARGET 1.33 \
=1 Pebmedlannom session

EHZD Winkaheeds
= _I'S_Ie:gl-:.-::\-:ac: MTW commands
d Coieiandy

= Mawies

i I sl

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 and click TARGET 3.33.

] Sestion Wipes "C “Frogram Files SMINITAS Ii-Data-Best NIFITAE-Sessiorcomeards HTP”

= Besmoonmendi N T
L Cokarva
= Consiank:
= Mawies
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Graph
window
output

i

2 Choose Edit 0 Command Line (e ——— |

3 Click Submit Commands.

Repeating Analyses with Execs

Edltor. CAPAETLITY 'Days’ '[ate’: = |
\EEEL &
TARGET 1.3

Eubrst Covwandk Caoed

Process Capability Analysis of Days

’—i | H"i-]

1.5 4.5 100 173 LE =} =2 BO0

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:

s Editor 0 Copy Command Language, which copies the commands to the clipboard.

= Editor O 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 Copy
Command Language (Editor menu) and Duplicate Graph (Editor menu) 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.

Meet MINITAB
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5

Create an
Exec from the
History folder

Reexecute
commands

Meet MINITAB

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 0 Macros
Help.

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

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

3 'To select the capability analysis session commands, click CAPABILITY 'Days'
'Date';, then press and click Target 3.33.

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

B Pezject Manage:
|- Urdtid Histaey
1 Sezmn Bipan “C:“Frogras FilaxHINITAE i4-[Deta-Hesi HIHITAE-Sazxicoccemands. KT
= o] CAPABILITY ‘Dayz’ ‘Dmta’
. USEEC &
2] Faparfad TARGET 3.33
] Felstad Diaousaniz P L B
5] Wodcrhaui
=il Sarzoncormeandrh
] Cobanrz
1 Corctanh
1 Makiaz
i | slal | il

5 In File name, type SHIPPINGGRAPHS.
6 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 0 Other Files 0 Run an Exec.

2 C]le SC]CCt Flle Humber of Semes 89 gmegute;  [1
3 Select the file SHIPPINGGRAPHS.MTRB, ey | Tl T o
then click Open.
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What Next

Process Capability Analysis of Days

’—i | H"i-]

1.5 4.5 100 173 LE =} =2 BO0

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 O Save Project As.

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

What 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
Edit a MINITAB graph in another application, page 7-8

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

"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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Add graph to
ReportPad

7-2

Using the ReportPad

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:
= Store MINITAB results and graphs in a single document
= Add comments and headings

= Rearrange your output

= Change font sizes

= Print entire output from an analysis

s 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 0 New, then choose
Minitab Project. Click OK. Otherwise, just start MINITAB.

2 Choose File 0 Open Project.
3 Double-click Meet MINITAB, then choose REPORTS.MP]J. Click Open.
4 Choose Window O Histogram of Days.

Meet MINITAB
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Generating a Report

5 Rightclick anywhere in the graph region, then choose Append Graph to Report.
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6 Choose Window O Project Manager.

™~ Graph
region

7 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 O Session.
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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.

Using the ReportPad

In the Session window, right-click in the section under the title Results for Center
= Central and choose Append Section to Report. The section of output MINITAB
appends is delineated by the output titles (which are in bold text).
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3 Repeat the steps above for the Results for Center = Eastern and Results for

Center = Western.

4 Choose Window O Project Manager, then click the ReportPad folder. Click [@I
to maximize the window to see more of your report.
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To simultaneously add multiple sections of Session window output to the ReportPad:

Highlight the Session window output.

2 Right-click in the Session window.
3 Choose Append Selected Lines to Report.

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

1

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

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

Highlight the text Histogram of delivery _IE
time by center. Right-click the

highlighted text and choose Font.

FE

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

{) i Unicocla WS
i Svaniade
i B ackoarviln BE Raguis =]

choose 11. From Color, choose ?ﬂ' Sangie

Maroon. P I ASERIYYEZ
Lol

Click OK. e x| e
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Save as
RTF file

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 a RTF file to send electronically to colleagues or to open in other
applications.

1 In the Project Manager,

. . | i Fapcdz 4R Report on Shipping Data =
rlght_Cth the ReportPad (= ::=:ﬂ Histogram of de '."."‘"fl‘! bry cerbe
folder and choose Save 5] Crme
Report As. j-ﬁ“"m Histogram of Days

F) wiokat Pk Rt
. = Sh
2 In File name, type e ——
. . I}
ShippingReport. o N

3 In Save as type, choose -
Rich Text Format % w]
(*.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, Copy to Word Processor and Move to Word Processor,
enable you to transfer the contents of the ReportPad to your word processor without
copying and pasting:

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

Meet MINITAB
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= Move to Word Processor transfers the ReportPad contents to a word processor and
deletes the contents of the ReportPad.

Copy report 1 In the Project Manger,

Bl Pesteot Manager
to a word right-click the [2 Repmswer Report on Shipping Dath =
Rk Hestogram of deliveny e iy cenie
processor ReportPad folder. o e
o
2 Choose Copy to Word D) Pl SemEsportda.. | Hum-g:-;-::l.ma“

= 20 o
Processor. bt
o
3 In File name, type o =

] o~
Shipping Report. You do N :
not need to choose a file ™
type, because Rich Text E
Format (*.RTF) is the =] .
only option available. _- h
1 . | i

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.

Edit MINITAB o blend the graph into the report background and create a better visual effect, use
graphina  the Embedded Graph Editor tools to change the fill pattern, borders, and fill lines of
word  the graph without returning to MINITAB.

processor

Meet MINITAB 7-7
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1 In the word processor, double-click the histogram. Notice that you now have
several toolbars with editing tools.

=l v Tlalofs] - lialta] &

. CR _a
Rapait o Shipping Datsf

MINITAB graph

editing tools Histogram af Days

Horreal

- Graph
region

FarE el W= Lkl

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

2 Double-click in the graph region of the histogram.
3 Under Fill Pattern, choose Custom. (it Goapin el Frgua oz [
Buaph Atrbutar | Huaph Sirm | Figues Locuion | Figars Apsas |
4 From Type, choose [ N_]. rran s e
5 Under Borders and Fill Lines, choose :w :m
Custom. o[ T ] o
6 From Type, choose None. Click OK. el e s
7 Click outside of the graph to end edit - F—
mode.
Halp [ | Cancal
7-8 Meet MINITAB
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Nays.
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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 O Save Project As.
2 In File name, type MY_REPORTS.MP].

3 Click Save.

What Next

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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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
Copy and paste 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 create a new worksheet 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



Chapter 8

8-2

Open a
worksheet

@

Getting Data from Different Sources

= Microsoft Excel documents

To place these data in MINITAB, you can:

= Type directly into MINITAB

= Copy and paste from other applications

= 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.MTW, used in chapters 2 and 3, was prepared for analysis.

Getting Data from Different Sources

For the initial Meet MINITAB analyses, the worksheet SHIPPINGDATA MTW,
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:

» Eastern—in a MINITAB worksheet
» Central—in a Microsoft Excel file
= 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 Fastern shipping center, which are stored in a MINITAB
worksheet called CENTER_EAST.MTW.

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

2 Choose File 0 Open Worksheet.
3 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  The Central shipping center stored data in an Excel spreadsheet.

from Excel 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 0 Open [Open warksbort A
Worksheet. P BT 3 - ek
e

2 From Files of type, choose
Excel (*.xls).

3 Choose CENTRAL.XLS.

4 Choose Merge.
5 Click Open.

Files od b |Eccml i)

oame Fovas 9 =
:l Cancal
Hep

S| | P | F e T oen

e

Examine  Choosing Merge adds the Excel data to your current worksheet. MINITAB places the
worksheet  datain cells to the right of the current worksheet data in columns C5-C8. If you had
not chosen Merge, MINITAB would have placed the data in a separate worksheet.

Original data Merged data
. =0 aT 7] =0 &0 o1 @
Oréer | Amwal | Staws  Ditance)  Oder 1 Anival 1 Status 1 [istasee 1.
1 (30000 5 3 370003 16:21 On time 255 ME00CH 4500 AWM 3E003 25600 P On hme =
3 227000 3 35 FEO0E 1795 O lime 196 | EO00E 35200 AM| L6005 31200 FM O i 30
3 FAEEE * Back andar 200 WEA0EA 5500 AWM 37003 39000 P On hime 3T
i 237000 2 40 272008 15252 On lime X 37003 85300 AM| V62005 25300 FM On lira a
§ (30000 G A 3003 14028 Late 250 3005008 00 AR 32005 100124000 Ak O hime 235
§ (227000 2 43 ROOE 15:45 O lime 93 RO00E 306 00 AM| LE005 41300 FM Late =)
T (330000 560 372003 10402 On lims E RECA003 008 00 A RE2005 17:17:00 Ak On time 35
§ 227000 355 RO0E 16:30 O lime I3 (2003 90900 AM L6/ 10:14:00 AW On tira =
g (330000 563 302003 10:32 On tims I EA0E0 00 AWM IED003 34600 P On hime 2
10 (227008 311 70008 16 On fise 254 37003 91400 AM| 6200 31700 FM On tira 184
L] o

= MINITAB also provides a Merge Worksheets menu command that provides additional options to
E'P merge two or more open worksheets. For more information on Merge, go to Merge Worksheets
in the MINITAB Help index.
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Getting Data from Different Sources

Instead of opening files that contain data, you can copy data from other applications
and paste them into MINITAB. The Western shipping center stored data in a simple
text file that you can open using Notepad or WordPad.

1 Open WESTERN.TXT (from the Meet MINITAB folder) in Notepad or any
other text editing program.

A e stemn, tet - Mobepad

Fie Edl Foms Hep
drder  Arrival Status  Distance ﬂ

3372003 8:22 3672003 15:00 On time 2, 5200000008003
33 2003 8:30 3572003 16:30 On tine 2, 5000000008+003
33 2003 8:42  A/6/2003 17:30 On tine 2, 270000000003
333003 8:45 37475003 15:45 oOn tine 3, 030000000p+003
337003 8:47  3/7)2003 17:0F On Line 9, S00000000e+00]
33 003 9:02 3 572003 16:35 On Lime 3, 0200000008003
33 2003 0:08 37 F003 11:0F On Line 9, $00000000e+001
33 2003 9:08 3 572003 16:57 On tine 2,8100000008+003
Ifafa00% 908 3FG/F003 15:40 On tine 2,280000000p+003
33 2003 9:22 A 6/2003 17:25 On tine 3, S000000008+003
33 2003 9:38 37 2003 17:39 oOn tine 2, 270000000003
33 2003 0: 44  3(6/2003 10:08 On Line 2

L Bloo0ooide+00d :J

2 Choose Edit O Select All.
3 Choose Edit 0 Copy.
4 In MINITAB, click in the column name cell of the first empty column (C9).

If copying and pasting data that includes column names, click in the column
name cell first blank column then paste the data. If the data do not include
column name cells, click in the first blank cell before pasting the data.

5 Choose Edit O Paste cells.

MINITAB pastes the data into the worksheet and fills the appropriate cells in columns
C9-C12. The format of this text file was previously set up so that MINITAB would
interpret it properly, using the text titles to fill the column name cells and all
subsequent data to fill the columns below.

Original data Pasted data
' =D o o1 (& =0 [0 T o2 =
Ordes 1 Aarwal 1 States 1 Distance 1| ' Ordes 2 | Aawal 2 Status 2 [Retssen 7.
1 FA000E G 00 AW SRC003 L6500 PK On ime I A0 522 22003 1500 On ime i 7]
3 3000 25200 AWM IEC003 21200 PM On fime U0 GO &30 TSI 16:30 On tiva =3
3 FE 600 AM 372000 31000 PK On tme I SAC000 542 AE2003 1730 On time 2T
i Y1000 25300 AWM W00 25200 PM On fime Bl VAC0E 245 403 1545 On liva EE]
§ CSAC00E G000 AW HE0003 1012000 AW On ime 23 30000 547 IWA0E 1T On time 85
f Y7000 S0500 AWM 3W003 41300 FM Lata 28 ACOHE 202 LE/I03 16:35 On tiva £
T NG00 90500 AM FEE0E 111700 A On time T8 RGO S04 TFA0F 1102 On time W
327000 %0900 AW JE200E 10:1400 AM On fime T WACOE 205 LI 1657 Ontiva 281
g SAE 100 AM 3RC003 38500 PK On tme 312 FAC009 S 05 D003 1540 On time A
10 222008 51400 AWM 3EC003 2 17:00 PM On fime 184 ACOE 372 LE/AM 17:25 On tiva 0 .
. o
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You can also open text files directly in MINITAB using File O Open Worksheet. To
see what that data will look like in MINITAB, choose Preview in the Open Worksheet
dialog box.

MINITAB easily read the above tab-delimited file, but all text files are not 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:

® Replacing a missing value
e Stacking data

® Replacing data

¢ Adding column names

¢ Adding a new column

¢ 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 [&] 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 (Ctri Al J+(1).

18 Progect Manages

Mame Id Count | Missig Type  Descsiplion
(Crcler | | i} 0 ]

fidireal 2 -} & ]

Status 3 ] 0 T

Distance 4 ] 0 H

Order_1 ] 5 0 ]

Bareal 1 CE 15 E i

Status_1 Cy E 0 T

Dislarce_1 (=] s 0 H

Order_2 ca 15 o i

Laweal_2 0 i’ F ]

Halus_2 cn i 0 T

Distance_2 [ ) s i H

1] | |
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Preparing the Worksheet for Analysis

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.

Examine C10 to T E———
see what value is A on 9.0 10D T 12 o1 -
missing. Notice :mmnne_{ Order_2 Arrlval 2 | Status_? Distance 2| |
that the last row of 100 | 182 3/3/2003 1815 JE/A002 1005 O teve 199

- 1 182 /32003 1818 52002 1012 O tive 224
the column is { .

10z 191 332003 1620 HS/20029:20 O tive 228

empty. When you w3 | 58 /32003 16:26 JEA002 11-34 On time 78
copy and paste data | ypy | 345 03 16:32 IF003 D57 On fime 473
from a text or Excel 105 | 32 003 16:39 Back arder 278 L]
file into a 106 =|
worksheet, & = 4 4
MINITAB interprets Empty cell

empty numeric or

data/time cells as missing values, which appear as asterisks (*) by default. However, if
the last row of a column of data in a text file contains an empty cell, MINITAB leaves
the cell empty when you paste the data into the worksheet, as you can see in column

Cl10.

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 0 Go To.

Ente pokann e or nges D10
2 In Enter column number or name, type E— R

CI0.
3 In Enter row number, type 105. Click OK.
4 In row 105 of column C10, type an asterisk (*). Press (Enter).

[ | ol |

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.

Meet MINITAB
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To analyze the data, you need

Preparing a Worksheet

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.

1 Choose Data 0 Stack O
Blocks of Columns.

2 From the list of
variables, highlight
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 each other.

3 Repeat step 2 for the
order, arrival, status, and
distance columns for the

[ Eask s o more lhecks of columns on iop of eack st
[CrdarTCiztance

|'Codex_1° - Cistance 1°
|' Codex_2' - Cistance 2°

[
|
|
[
Saean slacknd data in}
# Hew warksbeen
Mame: [HY_SHIFFIRGIATA [ptinnal]

 Columne of ceresd werksbeet
[

Htare pubserpls in: [T [Ciptanal]
- W e wasinhle names in aubaoiph cobems
oo _| Curt_|

Central and Western shipping 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.

The variables for the shipping centers are all in the same columns, with Order
(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

T WY _SHIPPINGOATA ==

Data entry arrow — 4 C1T c:D D AT Cs 06 =
Subseripts | T ]
1 |Order 32003 534 372003 15:21 On tiree 255
2 | Onder 332003 535 382003 1705 On tire 196
3 |Onder 332003 833 * Back order 259
4 | Onder 332003 540 372003 15:52 On tire 205
5 | Cnder 332003 542 322003 14:48 Late 2450
6 | Onder 332003 543 322003 15:45 On tire a3
7 | Onder 332003 550 372003 10:02 On tire 129
8 | Onder 332003 555 32003 16:30 On tirme 335
9 |Onder 332003 558 32003 10:32 On tire 21
0 | Order 2003 911 372003 16:02 On tire 254 -
L] I
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The labels in the Center column do not adequately indicate from which center the
data are from. Code the labels with more meaningful names.

1 Choose Data 0 Code O Code - Tart tn Tzt
Text to Text . ;;tlellll tram columns:
Subarriptx
2 In Code data from Il;‘”:'c"":'
columns, enter R
Subscripts. [rrdex JE=sbarn
| [ foentral
3 In Into columns, enter e e
Subscripts. | |
[ |
4 In the first row under | I
Original values, type I |
Order. In the first row aelee ! !
under New, type Eastern. tielp [—T—

5 In the second row under
Original values, type Order_1. In the second 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:
« In C2, type Order.
« In C3, type Arrival.
» In C4, type Status.
» In CS5, 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 create a column with these values.

Meet MINITAB
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Insert and name a column

Insert a column named Days between Arrival and Status.

1 Rightclick in C4 and choose Insert Columns.
2 Click in the name cell of C4. Type Days, then press (Enter].

Use Calculator

Preparing a Worksheet

Use MINITAB’s Calculator to perform basic arithmetic or mathematical functions.
MINITAB stores the results in a column or constant.

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

1 Choose Calc O Calculator.

2 In Store result in variable,

enter Days.

3 In Expression, enter

Arrival — Order. Click OK.

[=] Arrival Es
4 =
=] Etatus Arrival - Order =
[ Ciztance
Funciisss:
FlAa|Aa ﬂ = | g3 Jall functions =
- absolute walue -
JHOEEE hntileg
2ll3a] |4rcsine
V] afaf =] s> |icieaine
ArcCtangent
LI I e
Cosine
- L furzent timm =l
Bedect [1| Ho Helecl
__hew | [ox ] _cose |

Lot _____________________________E&
Elean reswl b wariable! (Deays

For more information on MINITAB’s Calculator and the available operations and functions, go to
Calculator in the MINITAB Help index.

The Days column contains the newly calculated values that represent delivery time.
These values are expressed in numbers of days.

Tl MY _SHIPPINGDATA ===

- T (21 D ] o.T Ch o |-
| Center | Order Arrival Days | Status |Dllllnm|
1 Eastem 3202003 834 372003 1521 428264 On tima 255
i |Eastern 332009 535 3E2003 1705 335417 On time 196
3 |Eastern HICOIEE * * Back order 223
4 |Eastern 3302003 540 372003 15:52 430000 On time a5
5 |Eastern  3E/2003 542 392003 1448 5.25417 Late 250
[ |Eastern 332003 543 3E2003 1545 5.29306 On time a3
T |Eastern 322003 550 372003 1002 4.05000 On time 123
] |Eastern 322003 555 3E2003 1630 531557 On time 335
9 |Eastern 332003 553 3E2003 1032 506523 On time m
in |Eastern 32003 311 372003 1602 4.28542 On time 254 =
(] I
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Save all of your work in a MINITAB worksheet.

1 Choose File O Save

Current Worksheet As. Bavei | 3 WesnPITAE T -metE
DOE MTw
2 In File name, type . e
MY_SHIPPINGDATA v : o A M T
!’ ShpongdaaM T
[IPEY
3 From Save as type, choose £
Mlnitab i Docuraris
. L]
4 Click Save. H.E:_ S 3 —
=l Eretmbpe  [Hreak = Carcal
iy Rlatwrd: P e
Dazgrplian. .
—
|

What Next

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.

Meet MINITAB
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Customizing MINITAB

Objectives

In this chapter, you:

» Change default options for graphs, page 9-2

» Create a new toolbar, page 9-3

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

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

= 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 0 Options to change defaults for:

» Program settings (memory usage, initial directory, window layout, and dialog box)
= Data and Session windows

= Statistical commands

« Graphs

Use Tools 0 Customize to:

» Assign a shortcut key to a menu item

= Set options for how MINITAB displays toolbars

= 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 0 Options and Tools O Customize to tailor the
MINITAB environment to make future analyses quicker and easier.

9-1
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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 O
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 0 New, then choose
Minitab Project and click OK. Otherwise, just start MINITAB.

2 Choose File 0 Open Worksheet.

3 Double-click Meet MINITAB, then choose SHIPPINGDATA.MTW. Click
Open.

4 Choose Tools 0 |
Options 0 Graphics O [ wsbsss ] I b ook o e
. = Brphe ™ Brome! rara
Annotation 0 My e F ‘weakshent s
Footnote e -
. - Dt Vi Wilh kg I Trea tha paph roac lact readifmd
. B Annolation Cumtuan test: 2 hippng contar aficarncy
5 Under Information to i
include in my s
footnote, check e
Worksheet name and T
Ak
Date the graph was Do Lot
e Legend ddike
last modified. e "
b ediribaisy
Tabhs Fond =
6 In Custom text, type
Shipping center Hks Carce

efficiency. Click OK.

With these settings, every time you create a graph, MINITAB adds the automatic

footnote.

Meet MINITAB
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To see an example of the automatic footnote, create a histogram.

-

Choose Graph 0 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
Mormal
W5
154
P
E’ “
[ x . . . . =
. i 1 3 4 H H
Automatic Days
footnote Winrksheat: Shippingdata MTW; 7/ 10/200%; Shippng center aficiency

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 O
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.

During some analyses, you return to the same menu items many times. Combining
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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Creating a Custom Toolbar

1 Choose Tools 0 Customize.

2 Click the Toolbars tab.

. Comands  Todhas | Took | Kapbawd | Warms | Opsan: |
3 Click New. |

4 In Toolbar Name, type Shipping Data.
Click OK.

Jis]| en
A new blank toolbar labeled T —
Shipping Data appears under Corsands Toohen | Fooks | Kaghosa] Mons | Dptes]
Toolbars, and the new toolbar  Blank Toskesr
name appears in the toolbar toolbar ii:hn.r.“:: .

list.

toolbar
name

Add commands to the blank toolbar. In the shipping center analysis, you used Graph

0 Histogram and Graph O Scatterplot, so you want to add these commands to a
toolbar.

1 Click and drag the blank toolbar N |
off the Customize dialog box. Comnute ool | Tocks | Keptose | Wesss | Dptioes|
T ook
Fasbere IS
E::.::l:;bﬂ"l:cll Foaxmt 2
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Assign a
shortcut key

Meet MINITAB

2 Click the Commands tab. T
3 Under Categories, choose Graph. I e | e 1 A
kg Commcrdi
. [ =l |k Soamemn E
4 Under Commands, choose Histogram. Ed :' = j

Under Categories is a list of all
MINITAB menus. When you select one
of these menus, a list of corresponding
menu items appears under
Commands.

5 Click and drag Histogram to the new 1] st
toolbar.

6 Under Commands, choose Scatterplot.

7 Click and drag Scatterplot to the new
toolbar.

8 Click Close.

Histogram Scatterplot

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 0 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 ((Ctr1}+(C)), Paste ((Ctr)+(V)), and Save As ((Ctri}+(S)). Shortcut keys enable you

to quickly bypass the menus and open dialog boxes.

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

Because you often create histograms for your shipping data analysis, you want to
assign a shortcut key for this command.



Chapter 9

B

Restoring MINITAB’s Default Settings

1 Choose Tools 0 Customize. e |
) Cowaandt| Tooks | Took  Besbond | e | Dptioes |
2 Click the Keyboard tab. o e st -
|l.'--ach = [oe=x =2
3 From Category, choose Graph. —
Categories provides a list of all i
Masgnal
MINITAB menus. When you select one M Pt = mw’wm“
of these menus, a list of corresponding
menu items appears under Commands. ...
D htoguarer
4 Under Commands, choose Histogram.
L. 5]
5 Click in Press New Shortcut Key. o) =
6 Press (Ctri)+(Shift}+(H). |
Gorwent | | Figtbasnd | |
Under Press New Shortcut Key, the B =] B
. . gy st Ak g o
Assigned to text displays the current [Fan =l [ooer 3 =
status of the selected key combination. == = (=l -—-
In this case, the text reads il =
. [ agrial Pk
[Unassigned]. Keys or key i i A pa——ry Rt
combinations that are already assigned =
to a command are indicated here. Any P e
existing combination that conflicts with [
your choice must be removed from its E
command before it can be assigned to a o=

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 (Ctri }+{Shift+(H).

For a list of MINITAB's default shortcut keys, see the back cover of this book, choose Help O
Keyboard Map, or go to Shortcut keys in the MINITAB Help index.

Restoring MINITAB’s Default Settings

Any settings you change using Tools 0 Options and Tools 0 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 O 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

Meet MINITAB
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B

Restore
defaults

=

Save project

Meet MINITAB

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 0 Manage Profiles.
2 Click _« | to move MyProfile from H;:l_:l o e—— . s
Active profiles to Available profiles. sty vt

4 et Yrmon

3 Double-click MyProfile in Available

profiles, then type
ShippingCenterAnalysis.

4 Click OK. —
The default settings are now restored. o |
MINITAB creates a new active profile to
store any changes you make after this

point. | x| Ced |

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 file RestoreMinitabDefaults.exe
located in the Tools folder of the main MINITAB 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 O Save Project As.

2 In File name, type My_CUSTOMIZE.MP].

3 Click Save.

What 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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10
Getting Help

Objectives

In this chapter, you:

= Get answers and find information, page 10-2
= Use MINITAB Help, page 10-6

» Use MINITAB StatGuide, page 10-8

s 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.

10-1
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Getting Answers and Information

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 = Click Help in any dialog box.
features and concepts. = Click 2| on the toolbar.

Includes information on: . Press at any time.
= Menus and dialog boxes
= Choose Help O Help.
= Methods and formulas
. See Help on page 10-6 for more
= Session commands information.
= Macros

How to General information on Choose Help O How to Use Help.

Use Help  navigating MINITAB Help.

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

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

= Click on the toolbar.

= Press (ShiftH{F1 ).

= Choose Help O StatGuide.

See StatGuide on page 10-8 for more

information.

How to General information on using  Choose Help O How to Use the

Use the MINITAB StatGuide. StatGuide.

StatGuide

Session Documentation on MINITAB = Choose Help O Session

Command session commands, which you Command Help.

Help can use interactively or to = At the MTB > prompt in the

create a macro.

Session window, type HELP.

= 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.

Meet MINITAB
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Getting Help

Resource Description Access
Macros Support for writing and Choose Help O Macros Help.
Help executing MINITAB macros,
which commands stored in
text files.
Tutorials Step-by-step tutorials that Choose Help O Tutorials.
introduce the MiINITAB
environment and provide an
overview of MINITAB.
Meet A PDF version of Meet MINITAB.  From the Start menu, choose
MINITAB (Adobe Acrobat Reader is Programs O MINITAB 14 O Meet
PDF provided for your MINITAB.
convenience.)
Help-to-Go MINITAB Help available in Go to www.minitab.com/products/
files easy-to-print PDF files. minitab/14/ and click on the
Documentation link.
What's Information about new From the Start menu, choose
New features in Release 14 of Programs O MINITAB 14 O What's
MINITAB. New.
ReadMe Late-breaking information on ~ From the Start menu, choose
this release of MINITAB, Programs O MINITAB 14 O
including details on changes ReadMe.
to the software or
documentation.
Technical ~ Communicate with our Go to customer.minitab.com to
support highly-skilled technical contact technical support. You can
support specialists; get also call technical support at
answers to common technical ~ 1-814-231-2682. For online
questions; download macros;  information, visit www.minitab.com/
and download free software support.
updates of MINITAB.
Web site Learn about our products, Go to www.minitab.com.

training, resources, and more.

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

Meet MINITAB 10-3
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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 Choose Help O Help.
= Press(Fi].
« Click 2| on the standard toolbar.
Three pull-down menus make finding information quick and easy:

» Basics—how to use Help, guidelines for getting started with MINITAB, and
descriptions of MINITAB windows

s Reference —examples of commands, glossary of terms and abbreviations,
troubleshooting guidelines, and instructions for using session commands and
macros

= Service and Support—how to register MINITAB, ways to communicate with
Technical Support, and descriptions of MINITAB’s documentation, Internet
resources, and other products

10-4 Meet MINITAB
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Meet MINITAB

Use the menus to access
basic facts, reference
material, and services and
support information.

%luiniuhump

Basics = Reference = Service and Suppord ~
File Memni Edit Meini Diata Men
 Cper sl Saee les & Ureko sl redo scliones | o SuBssl and Sergs
+  Print thes « Ok, copry, and peete warksness
* A mare... + And more * ok cobanng
& g mone
Stat Menu Graph Memnu Calitor Meru
= Ragression ahd »  Sealterplals = Graph, Data, and
RO A + B chars Sezson window sding
*  Corfedl charts sl » And more Wikl scliva window
quaity toals « Brel mone
= bl mona..
Window Menu Hezlp Bl
¥ ArrAngE Wiroes *  Searchabls Heip
*  Selach actve window = SsGuide
* A mor & g mone

Calc Menu

Caloudae statelics
anerab caba fros n
chstriuton

And o

Tonls Menu

Change Mirdsb dedauls
Create and sodiy
Lexlvars: Sl manus

And o

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 O How to Use Help.
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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

= Navigation pane— provides four tabs for exploring the table of contents and
index, searching for words or phrases, and storing frequently-used topics for quick

and easy access

= Topic pane—displays the selected Help topic

Navigation pane

= Contents—Click ﬂ S ﬁ ﬂ:'_
any folder or topic Cortets | g | Gouch | P e E
for more [T & @ Glazzar = m
information. v Editing i B - B Statisties - Deapliy Deswiptive Salisties
v Dparing, Savrg. ared Privdng Filaz Fiocures dacopiee dedra b each coun, o ioasch Bvlad s
= Index—Search the £ Mg ad Cdadatig s e
. + Buaphing Dala T aonbaes b aoriptive abwbabiog indiidislly snal stoe thean sy
index for a term, or <AL Staiiric orabnis, e Cobann Shatioko. T sk nany ket atebatics,
=1Ly Bucic Stainkcr e Shors [wacrtive SIERECY
scroll thl’OUgh the + i Dvardea Liza Dicplwy Dacoriptive Siatibcr b prodcs defides b asch
. =[] Digplaey Charaiptvn S batitics el ar for mubtests withins colnn. You can drpley Haas
list. iuirics it Sazzion window snd optionsly in & graph [1ee
7 Cratm Dapcrotve Sheiricr Avsisbis dor Dicoiey o Skarega)
s Search—Search the 7] To dizplep chscriphvn shakzic [ ——
Help for specific %';'I'::W""" Warsabiizn: Choza fha cobmn o werd 42 deacribe
ez
wariahins fapmosal G onisning
words or phrase. 7] Geuphe E-me—:n:--:-u-a.---e-:cl-u:f::::;::ﬁmn;:ﬁnme
. L] Enarla of the ayesciesd warisble, Cobiren nallvs sl bespsl, See Gnh
= Favorites—Store a LE] Finfmmrecas Linds Fov sk msacciskad wil g 4 By verisbie
list of topics of :mn.xs.::'usu.u. ——
Ist ot topics o vaptical Sursary
. P 1 Sl 2 aleiics
interest. i -
v 2 mnpln
v Parudt
+ ik 1 Fropartion -
i "
I I El
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Getting Help

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

clicking Help in the dialog box or pressing (F1_). 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:

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

= How to instructions on completing the dialog box

= Example of using the command, including output and interpretation

= Data requirements that explain how you should arrange the data in the worksheet
and what data types you can analyze with that command

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

7 MEITAR Hels
Ml = & o
Hic Einckc Pl Qpore

Condsrts | ipees | Geasch | Favries]

L

v Editing
v Oparing, Sarang. and Prining Fisz
+ it Maripuafing and Cabodating Cats
v Braphing Dala
e
3-[N Basic St
v Ovuraen

=[] Dicplay Dirrcaptivn 3 atitics

7 Ciatm

7] Lbring by b
7] Siatitics

7] Gruphe

7] Enarspla

7| Frafmeanca:
Eiven Dazcipiren Shalivic:
Euphica Sumay
15 mnpln 2

1 Sanplnt

2 mnpln

Farudt
1Fipatan

7] Tochirplay cezcripien stk

1o

M= B

[|
- e i &

B - B Statisties - Deapliy Deswiptive Salisties —
Froducss descriptive ielietics for sschicokunn, ar For mech valal &
By varisbin
Togakubae dasoriptive stabstion indvidualy s e then sy
conebinis, see Cokann Shitickos. To sk nany ket stabstios,
e Sk [warpdive Shliokos
Liza Dirphry Daecriptive Siatiricr fa produce diebeics fr ssch

cokanniar for mubrsats withinm colnn. ¥ou cn dapiey e
iuirics it Sazzion window snd optionsly in & graph [1ee
Dapcrotve Sheiricr Avsisbis dor Dicoiey o Skarega)

Dislan biss Rems

Warishiin: Choasa fha colnne oy wenia deacriba
By wariabies faqomal i Enter the ook contaning e by
widisbies o oy siescriphas plalinkos eparsiely for asoh veke:
o s e Wikl Cobrwn Bngihs nasl be spual See Craph
Ly for stnbons aosocisiad wilh uing 5 By varisbie,

P

| _— Where you can find
this command in the
MINITAB menu

— Explanation of
command

—— Explanation of each
dialog box item

sTirRghas

Links to subdialog box
information
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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:
= Real-life data analysis situations
= Brief summaries of statistical capabilities

= Emphasis on important components of the output

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

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

= Click in the Session window output or on a graph, then click [ on the toolbar or
press (Shift+{F1 ).

= In the Project Manager, click the name of the Session window output or graph,
then click [B 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 search the StatGuide to locate specific words or phrases. In MINITAB,
choose Help O Search the StatGuide, then click the Find tab. Or you can access
the StatGuide by choosing Help O StatGuide and then clicking Help Topics.

L 1
Be g8 Bokgek Dokes He

/wxm-ul [ pm | e ]

ﬂ: MMTAE S1at0uide

T T
DN I 8 prechou, SETys-urderTiend sy

T e A b K e Wl b B B S e

® Emsic risboicy

Click Help Topics to open the
StatGuide navigation pane.

= Magreasion

& DA o TR RO 1L, mistirs i Tagachi desigral
v ool chars
& Gy K0k [ ) AR BN PR S ] g

» Suiabhivizarve frciing deirision analvax, regraasion wit e oae, ard
0 e A M BT

M
* New neres
& Tabiss
» Rnpsrwrasrics
+ Wrpver il dapde 300
Tos v abichond gridancs il bt aon o resuty, cick Nl Tapkim sl chaoss s
of P Lk sl
=
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The MINITAB StatGuide navigation pane contains: B it | fied |

= Contents—Explore the StatGuide. The topics Dok bk ] e ok D, O ook vl tnd, sach 2 e

appear in the order of MINITAB’s Stat menu. [ B Frmbscs =
Double-click a book to access the menu items. “mﬂ_l
= Index—Search the index for a term, or scroll [E] Eepes
oy T

through the list of keywords.

Find—Search the contents of the StatGuide to
find all occurrences of a specific word or
phrase.

A Feed s Pt

T P Lewst 5 e

T ey Logwstio Fsgression
T 0wl Logistic Fsgresion
T Howdnad Logisa Regesison
e aHTv

L Jed
@ okl Chats
P sty Took
B Rkl Tunivel =l
Command- The StatGuide is arranged in two windows: the main content window and
specific ~ MiniGuide. The MiniGuide contains sample Session window output or graphs and,
information often, a list of related topics to assist you in navigating the StatGuide. The main

content window contains the interpretation of results and links to in-depth content.

Examine sample output and

Display a list of all StatGuide
navigate related topics.

topics for a command.

Dftas prica letrmes Meams

Bt B0 Bookgpsk Dokors el

L Browse all
I holoe] Bk | i | B0 | \\ StatGuide
ot Tores Saimi 1 CPeea | x| e |
[ A S —— i
ot topics for a
..... xapls ¥ far & ua b
— command.

Wy o L -l |- mociera, ol e bl irying B cecide: which of T
A S ATT ] ot ) T (bl i3 ]

E
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e e

£ = 25, 0 8qum o e chosen ratmarcs vk
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View in-depth content for
more information about
the analysis.

= Faffe el Sypoharin) That the deferencs
bty TR

-
+ T Aol e | Tl o - ol o Tk upetd 1 s Gt T e vt 15

your irypthares aes g, the SifTerence = §, e H), e diferercs = 8
I Dapth

*Dala dereeplon
Fhpotes sing

¥ Psbaiionship: bateesan & hapolieas et end confisence riervsd

— Read about the
analysis and the

darmll, b g raf, Howrvat, u-3p-f e ool e 2o ba 1oecrednTisd N A

Nich ae Repied Brbes = LE.5 P ——— o warwta | iNterpretation of
e I kv AT ) Pl L 1 o By T b, LA LT 1N 0 BT
Feoapsbals e veolly e e i olbs e, b e PTercron, a4 - 28, s o o Thas, results.

For more information about using the StatGuide, choose Help O How to Use the StatGuide.
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Session Command Help

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
0 Macros Help for more information about how to write Execs and macros.

To access MINITAB Session Command Help, choose Help O Session Command
Help.

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.

i
Wil P [j#ien
Lot s | e | Pt | avtor, e e 4 .
L L View these topics for

: §'i'-:a+?-r; e o i instructions on how

L T to use session
commands and

macros.

- i Frgetian

11 A s

+ W Phirvanats Aradem
+ W Kosparste

. :lil-
¥ Tirwe: Sepmer

+ W Escpion shory D sy

View these topics for
lists of commands
and macros.

To learn more about session commands, go to Chapter 6, Using Session Commands.
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To access information for a specific session command, at the MTB > command
prompt, type HELP followed by the command name. Press (Enter).

TAEZ003 5:51:22 FM

Walcoms ko Minitsh, pream FL for halp.

NTE > HELT GEIMIARY

Most session command topics contain links to:
= Example of using the command, including output.

= See also links to related topics.
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What 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.

Location of the
corresponding command
in the MINITAB menu.

Command syntax. Click a
subcommand to access
more detailed information.

_— Explanation of the

command.

Detailed information about
subcommands.
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Reference

Objectives

In this chapter, you find information about:
= MINITAB environment, page 11-2
=  MINITAB data, page 11-5

= Quick reference, page 11-6

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

Menu bar ———ox o ter ok 2% s e T W e , ! |

@ R A ke B IBBRDE D GO0 | T s

Session [- T2 85455 PR —j '_ ] 1
window Ty e i 2 .
. INETAN LAibataiMest RINDTANYEaEsL - < H 2 Pro]ect
ars £1iFTague, FLISHURINETAR Soibaca el | E
e s aired o o m 4 20 [ Manager
CTH] _ .
T B ) R o
| Uik aviwal By Braie 204
A [Emier 500008 3 A0C00E 121 4 2568 Oa e
B [Fsusr XAT0DA 36 G000 1706 16417 On tms
3 |Ewdtev 3200039 ¥ - = Btk imy e
{ [Esuisr 300738 4010000 1542 4 30000 Os tes
8 |Eedev  3AT003E 47 100G 148 5 25407 Luw F : \ >
B [Emier VO 45 00000 156 20K e iem B i | i
Data ] E s - o
windows . 08 O 2O | o & | o M ; L, 7| Sk Ci6 -
e —y ! 1 / B ]
L )
3| Ve g ) | e e
O 1 2 i 4 5 & Sol i
LNEErLIE ) Dwyw
E T b = -
Lol 1 LI_I
Status bar — St EnA
Graph window Shortcut menu

MINITAB e 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 O
Display Data.

¢ Data windows contain columns and rows of cells in which you enter, edit, and
view the data for each worksheet.

¢ Graph windows display graphs. You can have up to 200 Graph windows open at a
time.
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PI‘O]eCt 1B Progect Managen
Manager 1 Uindiled Sezion Wigskshas!
S [E]— 7820031 8657 Pt e Shepegdsia W Tw
| Hihory [E] Dmsciiptive Stafislics: Days Shippingdsa MTW
1 Geaphs [=] Orvessay AMOWA: Dags versis Corter Shippingdata HTW
—J Fepontfad B irckdusl vahes Plot of Daps v Conter Shpprigdata M TwW
= F.=elec Documents B Bosplot of Daps by Canter Shippingdsta MTW
Folders —< - LJC :-rr:i:rl-hmm B Resichud Pl for Days Shippingdata HTW
. Coobumnes
] Corelants
0 Mabicas: /

Contents —
of the
open 1 [ | K | 2

folder

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
example:

= All Session window
output by command = Jump to Session window output

= All graphs = Copy, delete, rename, or print
Session window output or graphs
= Append Session window output or
graphs to the ReportPad

History All commands you have » Repeat complex command
used sequences
= Use commands to create Execs and
macros
Graph Alist of all graphs in Manage your graphs. For example:
your project = Arrange, rename, tile, or remove
your graphs

= Append graphs to the ReportPad
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Menus and
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tools

@

The MINITAB Environment

MINITAB provides:

This folder... Contains... Use to...
ReportPad A basic word processing = Create, arrange, or edit reports of
tool project work
= 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
Worksheet The Columns, View summaries of worksheet

Constants, and
Matrices, and Design
folders for each open
worksheet

* A menu bar for choosing commands.

information, including:

= Column counts, missing values,
and column descriptions

= Constants
= Matrices
= 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.

DOE toolbars (factorial, response surface, mixture, and Taguchi designs) with
buttons for DOE functions.

Graph editing and DOE toolbars are not visible at start-up, but can be opened by choosing
Tools 0 Toolbars and clicking the toolbars you want to show.

Meet MINITAB
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Data types

Forms of data

Sample
data sets

Meet MINITAB

Reference

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.

A worksheet can contain three types of data:
» Numeric data — Numbers.

» Text data — Letters, numbers, spaces, and special characters. For example, Test #4
or North America.

» Date/time data — Dates (such as Jan-1-2004 or 3/17/04), times (such as 08:25:22
AM), or both (such as 3/17/04 08:25:22 AM). MINITAB internally stores dates and
times as numbers, but displays them in the format you choose.

Data can be in one of three forms:

Form Contains... Referred to by... Number available
Column Numeric, text, or = C+number, asin C1  Limited only by
date/time data or C22 computer memory,
= Column name, such  Up to a maximum of
as Center or Arrival 4000
Stored A single number or = K+ number, as in 1000
Constant text string (for K1or K93
example, New York) . Column name, such
as First or Counter
Matrix A rectangular block =« M + number, as in 100
of cells containing M1 or M44
numbers = Column name, such
as Inverse

The Project Manager Worksheets folder contains a list of the columns, constants,
and matrices in each project.

MINITAB comes with a number of sample data sets that are stored in the DATA,
STUDENT1, STUDENTS, STUDENT9, STUDNT12, and STUDNT14
subfolders of the main MINITAB folder. The data sets used in Meet MINITAB are
located in the Meet MINITAB subfolder of the DATA folder. For complete
descriptions of most of these data sets, go to Sample data sets in the MINITAB Help
index.
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Projects

Quick Reference

Quick Reference

To learn where to find commands in MINITAB’s menus, use the quick-reference
tables below. Choose a table and scan the first column for the information you need.
The second column in each table tells you where to go in MINITAB to perform that
action. To find out more about a command, search for the command name in the

MINITAB Help index.

The quick-reference tables are:
= Projects, page 11-6

» Worksheets, page 11-7

» Toolbars and menus, page 11-8

» Columns, rows, and cells, page 11-8

» Data manipulation, page 11-10

» Data import and export, page 11-11

= Statistics, page 11-13
= Graphs, page 11-19
= Graph windows, page 11-20

To...

Choose...

Append Session window output to
ReportPad

Window O Project Manager O Session folder,
then ReportPad folder

Close current project

File O New O Minitab Project
File O Open Project
File O Exit

Copy, delete, rename, or print
Session window output or graphs

Window O Project Manager O Session folder

Create macros using commands

Window O Project Manager O History folder

Create new project

File O New O Minitab Project

Edit and execute commands used
previously

Edit 0 Command Line Editor

Edit last dialog box

Edit O Edit Last Dialog

Enter or view project description
(creator, date, and comments)

File O Project Description

Exit MINITAB

File O Exit

Meet MINITAB
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Worksheets

Meet MINITAB

To...

Reference

Choose...

Generate, arrange, and edit reports
in ReportPad

Window O Project Manager O ReportPad
folder

Jump to specific Session window
output

Window O Project Manager O Session folder

Manage graphs (save, copy, print,
tile, rename, or append to
ReportPad)

Window O Project Manager O Graphs folder

Open existing project

File O Open Project

Open project-related, non-MINITAB
files, documents, and Internet URLs

Window O Project Manager O Related
Documents folder

Repeat complex command
sequences

Window O Project Manager O History folder

Run Exec file (type of MINITAB macro)

File O Other Files O Run an Exec

Save project

File O Save Project
File O Save Project As

View automatically updated
summary of current worksheet

To...

Window O Project Manager O Worksheet
folder(s)

Choose...

Change data-entry direction
(horizontal or vertical)

Editor O Worksheet O Change Entry Direction

Close worksheet

File O Close Worksheet

Copy worksheet to new worksheet or
append to existing worksheet

Data O Copy O Worksheet to Worksheet

Edit worksheet links (manage links,
get external data, and execute
external commands)

Edit O Worksheet Links

Enter or view worksheet description
(creator, dates, and comments)

Editor O Worksheet O Description

Merge worksheets

Data O Merge Worksheets

Open existing worksheet

File O Open Worksheet

Open new worksheet

File 0 New O Minitab Worksheet

Print worksheet

File O Print Worksheet
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Columns,
rows, and
cells

To...

Quick Reference

Choose...

Save current worksheet with new
name

File O Save Current Worksheet As

Save current worksheet

File O Save Current Worksheet

Split worksheet

Data O Split Worksheet

Subset all or part of worksheet and
copy to a new worksheet

To...

Data O Subset Worksheet

Choose...

Assign keyboard shortcut to
command

Tools O Customize, then click Keyboard tab

Create or delete toolbar

Tools O Customize, then click Toolbars tab

Customize menu, submenu, menu
bar, or toolbar

Tools O Customize, then click Commands,
Toolbars, or Menu tab

Display or hide toolbar

Tools O Customize, then click Toolbars tab

Display toolbar buttons with large
icons

Tools O Customize, then click Options tab

Hide or show status bar

Tools O Status Bar

Hide or show toolbar

Tools O Toolbars

Manage user-specific settings

Tools O Manage Profiles

Reset MINITAB menus

Tools O Customize, then click Menu tab

Set options in MINITAB to change
defaults to your preferences

Tools O Options

Show or hide screen tips or shortcut
keys

To...

Tools O Customize, then click Options tab

Choose...

Clear contents of selected cells; leave
empty cells or missing-value symbols

in their place

Edit O Clear Cells

Combine two or more text columns
side by side in new column

Data O Concatenate

Meet MINITAB
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Reference
To... Choose...
Copy columns, constants, and Data O Copy
matrices
Copy contents of selected cells to Edit O Copy Cells
clipboard
Cut cells from worksheet and copy to Edit O Cut Cells
clipboard
Delete cells from worksheet, moving Edit O Delete Cells
up other rows in column
Delete rows from the worksheet Data O Delete Rows
Enter or view column description Editor O Column O Description
Erase columns, constants, and Data O Erase Variables
matrices
Format columns (data type, width,  Editor O Format Column
standard width for all columns in Editor O Column
worksheet, hide or unhide, and
define value order)
Go to designated cell Editor O Go To...
Go to next column, active cell, or Editor 0 Go To O choose item
next/previous brushed row
Insert empty cell above selected cell Editor O Insert Cell
Insert empty column to left of Editor O Insert Column
selected column
Insert empty row above selected row Editor O Insert Row
Move selected columns to left of Editor O Move Columns
designated column, or after last
column in use
Paste contents of clipboard into Edit O Paste Cells
selected cells
Select all cells in worksheet Edit O Select All Cells
Sort columns and store them in Data O Sort
original columns, other columns you
specify, or new worksheet
Stack rows into columns Data O Stack O Rows

11-9
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To...

Quick Reference

Choose...

Stack single columns or blocks of
columns

Data O Stack O Columns
Data O Stack O Blocks of Columns

Transpose columns into rows and
store in new worksheet or at end of
current worksheet

Data O Transpose Columns

Unstack columns

To...

Data O Unstack Columns

Choose...

Calculate column statistics, such as
mean, median, or standard deviation

Calc O Column Statistics

Calculate probability densities (pdf),
cumulative probabilities (cdf), and
inverse cumulative probabilities
(invcdf) for chosen distribution

Calc O Probability Distributions

Calculate row statistics, such as
mean, median, or standard
deviation, for each row of chosen
variables

Calc O Row Statistics

Change value or set of values to new
values (numeric, text, or date/time
data to the same or a different type
of data, or use conversion table)

Data O Code

Change data type to/from numeric,
text, or date/time

Data O Change Data Type

Create mesh data for 3D plots

Calc O Make Mesh Data

Define custom lists for Autofill

Editor O Define Custom Lists

Define missing value strings for
pasted data

Editor O Clipboard Settings

Display columns, constants, or
matrices in Session window

Data O Display Data

Extract one or more parts of date/
time data—for example, quarter and
year—and put in another column

Data O Extract from Date/Time O To Numeric
Data O Extract from Date/Time O To Text

Find/replace data

Editor O Find
Editor O Replace
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Data import
and export
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Reference

To... Choose...
Generate column of ranks for Data O Rank
variable
Generate random data for many Calc O Random Data
distributions, including normal,
chi-square, binomial, and Weibull
Make indicator (dummy) variables Calc O Make Indicator Variables
Make patterned data (simple or Calc O Make Patterned Data
arbitrary set of numbers, text values,
and simple or arbitrary set of date/
time values)
Set starting point for random data  Calc O Set Base
generator
Standardize (center and scale) Calc O Standardize
columns of data
Use calculator to do arithmetic Calc O Calculator
operations, comparison operations,
logical operations, functions, and
column and row operations
Work with matrices Calc O Matrices
To... Choose...
Copy, cut, or paste text in Session Edit 0 Copy
window Edit O Cut

Edit O Paste
Enable or disable command Editor O Enable Commands
language
Find/replace output contents Editor O Find

Editor O Replace
Make output editable or uneditable  Editor O Output Editable
Print Session window File O Print Session Window
Save Session window output as TXT, File O Save Session Window As
RTF, HTM, HTML, or LIS file
Scroll through output by command  Editor O Next

Editor O Previous
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To...

Quick Reference

Choose...

Select entire contents of Session
window

Edit O Select All

Set fonts to be used in Session
window

Editor O Apply Font

View Session window

Window O Session

Meet MINITAB



Quick Reference

Statistics

Meet MINITAB

To perform this analysis...

Basic statistics

Calculate column statistics, such as
mean, median, or standard deviation

Reference

Choose...

Calc O Column Statistics

Calculate row statistics, such as
mean, median, or standard
deviation, for each row of chosen
variables

Calc O Row Statistics

Descriptive statistics

Stat O Basic Statistics O

Display Descriptive Statistics
Store Descriptive Statistics
Graphical Summary

Z- or t-tests

Stat O Basic Statistics O

1-Sample Z
1-Sample t
2-Sample t
Paired t

1 or 2 proportions

Stat O Basic Statistics O

1 Proportion
2 Proportions

Equality of 2 variances

Stat O Basic Statistics 0 2 Variances

Correlation or covariance

Stat O Basic Statistics O

Correlation
Covariance

Normality test
Regression

Regression (simple/multiple,
stepwise, best subsets, or fitted line
plot)

Stat O Basic Statistics O Normality Test

Stat O Regression O

Regression
Stepwise

Best Subsets
Fitted Line Plot

Partial least squares

Stat O Regression O Partial Least Squares

Logistic regression

Stat O Regression O

Binary Logistic Regression
Ordinal Logistic Regression
Nominal Logistic Regression
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To perform this analysis... Choose...
ANOVA (analysis of variance)

Analysis of variance Stat 0 ANOVA O

One-Way

One-Way (Unstacked)
Two-Way

Balanced ANOVA
General Linear Model
Fully Nested ANOVA

Multivariate ANOVA Stat 0 ANOVA O

Balanced MANOVA
General MANOVA

Graphical analysis Stat 0 ANOVA O

Analysis of Means
Interval Plot
Main Effects Plot
Interactions Plot

Test for equal variances Stat 0 ANOVA O Test for Equal Variances
DOE (design of experiments)

Factorial designs (create, analyze, or Stat 0 DOE O Factorial O

plot) Create Factorial Design

Define Custom Factorial Design

Pre-Process Responses for Analyze Variability
Analyze Factorial Design

Analyze Variability

Factorial Plots

Contour/Surface Plots

Overlaid Contour Plot

Response Optimizer

Response surface designs (create, Stat 0 DOE O Response Surface O

analyze, or plot) Create Response Surface Design

Define Custom Response Surface Design
Select Optimal Design

Analyze Response Surface Design
Contour/Surface Plots

Overlaid Contour Plot

Response Optimizer
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To perform this analysis...

Reference

Choose...

Mixture designs (create, analyze, or
plot)

Stat O DOE O Mixture O

Create Mixture Design

Define Custom Mixture Design
Select Optimal Design

Simplex Design Plot

Factorial Plots

Analyze Mixture Design
Response Trace Plot
Contour/Surface Plots
Overlaid Contour Plot
Response Optimizer

Taguchi designs (create, analyze, or
plot)

Control charts

Box-Cox transformation

Stat 0 DOE O Taguchi O

Create Taguchi Design

Define Custom Taguchi Design
Analyze Taguchi Design
Predict Taguchi Results

Stat O Control Charts O Box-Cox
Transformation

Variables charts for data in subgroups

Stat O Control Charts O Variables Charts for
Subgroups O

Xbar-R

Xbar-S

I-MR-R/S (Between/Within)
Xbar

R

S

Zone

Variables charts for individual data
points

Stat O Control Charts O Variables Charts for
Individuals O

I-MR

Z-MR

Individuals

Moving Range

Attributes charts

Meet MINITAB

Stat O Control Charts O Attributes Charts O

P
NP
C
U
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To perform this analysis...

Quick Reference

Choose...

Time-weighted charts

Stat O Control Charts O Time-Weighted
Charts O

Moving Average
EWMA
CUSUM

Multivariate control charts

Quality tools

Charts

Stat O Control Charts O Multivariate Charts O

Tsquared-Generalized Variance
Tsquared

Generalized Variance
Multivariate EWMA

Stat O Quality Tools O

Run Chart
Pareto Chart
Cause-and-Effect
Multi-Vari Chart
Symmetry Plot

Process capability

Stat O Quality Tools O

Individual Distribution Identification
Johnson Transformation

Capability Analysis

Capability Sixpack

Measurement system analysis

Stat O Quality Tools O Gage Study O

Gage Run Chart

Gage Linearity and Bias Study

Gage R&R (Crossed)

Gage R&R (Nested)

Attribute Gage Study (Analytic Method)

Attribute agreement analysis

Reliability/survival

Test plans

11-16

Stat O Quality Tools O Attribute Agreement
Analysis

Stat O Reliability/Survival O

Demonstration Test Plans
Estimation Test Plans
Accelerated Life Test Plans
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To perform this analysis...

Reference

Choose...

Distribution analysis — right or
arbitrary censoring

Stat O Reliability/Survival O Distribution
Analysis O

Distribution ID Plot

Distribution Overview Plot
Parametric Distribution Analysis
Nonparametric Distribution Analysis

Growth curves

Stat O Reliability/Survival O

Parametric Growth Curve
Nonparametric Growth Curve

Regression with life data

Stat O Reliability/Survival O Regression with
Life Data

Accelerated life testing

Stat O Reliability/Survival O Accelerated Life
Testing

Probit analysis
Multivariate

Principal components and factor
analysis

Stat O Reliability/Survival O Probit Analysis

Stat O Multivariate O

Principal Components
Factor Analysis

Cluster analysis

Stat O Multivariate O

Cluster Observations
Cluster Variables
Cluster K-Means

Discriminant analysis

Stat O Multivariate O Discriminant Analysis

Correspondence analysis

Time series

Time series plot

Stat O Multivariate O

Simple Correspondence Analysis
Multiple Correspondence Analysis

Stat O Time Series O Time Series Plot

Ad hoc model fitting techniques

Stat O Time Series

Trend Analysis
Decomposition
Moving Average

Single Exp Smoothing
Double Exp Smoothing
Winters’ Method

11-17



Chapter 11

11-18

To perform this analysis...

Quick Reference

Choose...

Differences and lag

Stat O Time Series O

Differences
Lag

Correlation analysis

Stat O Time Series O

Autocorrelation
Partial Autocorrelation
Cross Correlation

ARIMA
Tables

Tally variables

Stat O Time Series O ARIMA

Stat O Tables O Tally Individual Variables

Cross-tabulation and chi-square

Stat O Tables O Cross-Tabulation and
Chi-Square

Chi-square test

Stat O Tables O Chi-Square Test (Table in
Worksheet)

Descriptive statistics
Nonparametrics

Median tests

Stat O Tables O Descriptive Statistics

Stat O Nonparametrics O

1-Sample Sign
1-Sample Wilcoxon
Mann-Whitney

Analysis of variance by ranks

Stat 0 Nonparametrics O

Kruskal-Wallis
Mood'’s Median Test
Friedman

Test of randomness (runs test)

Stat O Nonparametrics O Runs Test

Pairwise statistics

Stat O Nonparametrics O

Pairwise Averages
Pairwise Differences
Pairwise Slopes

Exploratory data analysis (EDA)

Plots

Stat 0 EDA O

Stem-and-Leaf
Boxplot
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Graphs

Meet MINITAB

Reference

To perform this analysis... Choose...

Analysis Stat 0 EDA D
Letter Values
Median Polish

Power and sample size

Z- and t-tests

Resistant Line
Resistant Smooth
Rootogram

Stat O Power and Sample Size O

1-Sample Z
1-Sample t
2-Sample t

1 or 2 proportion

Stat O Power and Sample Size O

1 Proportion
2 Proportions

One-way ANOVA

Stat O Power and Sample Size O One-Way
ANOVA

Factorial design

Stat O Power and Sample Size O

2-Level Factorial Design
Plackett Burman Design

To... Choose...

Examine relationships between pairs Graph O

of variables Scatterplot
Matrix Plot
Marginal Plot

Examine and compare distributions  Graph O
Histogram
Dotplot

Stem-and-Leaf
Probability Plot
Empirical CDF

Boxplot
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Graph
windows

Quick Reference

To... Choose...
Compare summaries or individual Graph O
values of variables Boxplot
Interval Plot
Individual Value Plot
Bar Chart
Pie Chart
Assess distributions of counts Graph O
Bar Chart
Pie Chart
Plot a series of data over time Graph O

Time Series Plot
Area Graph
Scatterplot

Examine relationships among three
variables

Graph O

Contour Plot
3D Scatterplot
3D Surface Plot

Display character graphs (must be
added via Tools O Customize O
Menu)

To...

Character Graphs O choose graph

Choose...

Add gridlines, reference lines, data
labels, titles, or other items to graph

Editor O Add

Add variables to brushing table

Editor O Set ID Variables

Bring selected annotation element to
front or send to back

Editor O Annotation O Bring to Front
Editor O Annotation O Send to Back

Brush graphs

Editor O Brush

Change 3D Surface Plot lighting
(only available via 3D Graph Tools
toolbar)

Tools O Toolbars O 3D Graph Tools

Copy command language of graph,
including for editing

Editor 0 Copy Command Language

Copy graph to paste into another
application

Edit 0 Copy Graph
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To... Choose...
Copy selected graph text Editor O Copy Text
Create column that identifies Editor O Create Indicator Variables

brushed rows

Deselect graph element Editor O Select

Duplicate annotation Editor O Annotation O Duplicate Annotation
Duplicate graph Editor O Duplicate Graph

Edit selected element of graph Editor O Edit selected element

Layout different graphs on same Editor O Layout Tool

page

Make similar graph by changing only Editor O Make Similar Graph

variables

Open graph File O Open Graph

Panel graphs of different groups in  Editor O Panel
same graph window

Print graph File O Print Graph

Rotate 3D graph (only available via  Tools O Toolbars O 3D Graph Tools
3D Graph Tools toolbar)

Rotate selected annotation element Editor O Annotation O Rotate Left or Rotate
Right

Save graph (MINITAB MGF, JPG, TIF,  File O Save Graph As
PNG, or Windows BMP)

Select graph element for editing Editor O Select Item O
Show or hide graph annotation Editor O Annotation O Graph Annotation
toolbar Tools

Update graph when data change Editor O Update

View exact xy coordinates of point  Editor O Crosshairs
on graphs with standard two-variable
regions

View exact xyz coordinates of point  Editor O Plant Flag
on factorial, response surface, or
mixture contour plots

Zoom in and out on graph Editor O Zoom
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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

Autofill 4-5

automatic footnote, creating 9-2

automnating an analysis 6-3, 6-6

B

boxplots of data 3-5
built-in graphs 2-1, 3-1
generating 3-5

Meet MINITAB

C

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

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
contacting MINITAB 10-3
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 7-6
copying and pasting data 8-4
Cpm value, interpreting 4-10
custom toolbars, creating 9-3
customer support 10-3
customizing MINITAB 9-1

D

data
adding to a worksheet 4-5
analyzing 3-1

coding 8-8

copying and pasting 8-4

date/time 11-5

forms 11-5

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 11-5
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
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
83

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 5-4
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
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

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 3-11

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

Internet, Minitab on the 10-3

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 11-4

merging files 8-3

missing values 8-6

mixture designs 5-1

Mixture Designs toolbar 11-4
Move to Word Processor 7-7
MP]J 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

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 8-5
printing 2-13
process capability 4-8
profiles, managing 9-6
project files, saving 2-13
Project Manager 3-10
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 3-11

Show Session Folder icon 3-10

Meet MINITAB

toolbar 3-10, 114
Worksheet folder 11-4

Q

quality 4-1

quick reference 11-6

R

randomizing run order 5-4
ReadMe file 10-3
reference line 4-7
Related Documents folder 11-4
repeating an analysis 6-3, 6-5
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
114
restoring default settings 9-2, 9-6
rows 1-5

RTF file format 7-6, 7-7

S

sample data sets 11-5
saving
Fxecs 6-6
project 2-13
report 7-6
worksheet 8-10
scatterplot 2-9
editing 2-10
interpreting 2-10
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 3-11
Show Session Folder icon 3-10
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
technical support 10-3
tests for special causes 4-2
setting options 4-3
text
data 11-5
files 8-4

time data
see date/time data

toolbars 11-2
3D Graph Tools 11-4
creating custom 9-3
DOE 114
Factorial Designs 11-4
Graph Annotation Tools 11-4
Graph Editing 11-4
Mixture Designs 11-4
Project Manager 3-10, 11-4
Response Surface Designs

11-4

Standard 11-4
Taguchi Designs 11-4
Worksheet 11-4

Tukey’s multiple comparison test
3-4
interpreting 3-6
StatGuide 3-8

typographical conventions 1-2

U

updating graphs 4-5

\Y%

variables 1-5

entering in a dialog box 2-3
viewing

graphs 3-11

Session window output 3-3

W

Web site 10-3
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
copying and pasting data 8-4
entering data 4-5
merging data from Excel 8-3
opening 1-4, 8-2
preparing 8-1
previewing 8-5
saving 8-10
viewing a summary 8-5
Worksheet folder 11-4
Worksheet toolbar 11-4

WWW address 10-3

X

Xbar-S chart 4-3
interpreting 4-5
XLS file format 8-3
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Documentation

To help you use MINITAB most effectively, Minitab offers a variety of helpful documentation.

Meet MINITAB: Meet MINITAB is a concise guide to getting started with MINITAB software. You can order
Meet MINITAB by contacting your nearest Minitab office, or download the electronic version for free from
our website. Simply go to www.minitab.com/products/minitab/14, click the Documentation link, and
follow the onscreen instructions.

MINITAB Help: This comprehensive, convenient source of information is available at the touch of a key or
a click of the mouse. In addition to complete menu and dialog box documentation, you can find overviews,
examples, guidance for setting up your data, information on calculations and methods, and a glossary.

MINITAB StatGuide: The online StatGuide explains how to interpret statistical tables and graphs in a
practical, easy-to-understand way. The tone is informal and friendly, and it is easily accessible by
right-clicking output or by clicking the icon in the toolbar. From basic statistics, to quality tools, to design of
experiments, you'll get easy-to-understand guidance when you need it.

Tutorials: The tutorials help you learn MINITAB quickly. You can find them on the Help menu.

Help-to-Go Files: Minitab’s website now offers Help files in a printable format, complete with table of
contents, numbered pages, and an index. Print the files you want as formatted, easy-to-read PDF
documents. Simply go to www.minitab.com/products/minitab/14, then click the Documentation link.

Companion Text List: The Companion Text List, updated continuously, is a resource for statisticians,
teachers, and MINITAB users. The CTL is a bibliographical listing of currently available texts that feature
MINITAB Statistical Software, including textbooks, textbook supplements, and other related teaching
materials. For a complete bibliography, check our Companion Text List at http://www.minitab.com/
resources/ctl/.

MINITAB Handbook, Fourth Edition: A supplementary text that teaches basic statistics using MINITAB,
the Handbook features the creative use of plots, application of standard statistical methods to real data,
in-depth exploration of data, and more. To order, please contact your nearest Minitab office.

We appreciate your feedback! If you find errors or problems within any of MINITAB’s documentation, please
notify us by e-mailing doc_comments@minitab.com.



Additional MINITAB Products

Minitab offers a collection of software, support materials and services that enable you to manage your
quality and process improvement processes. Please contact your nearest Minitab office to receive additional
information about the following:

Process management software: Minitab Quality Companion™ enables you to manage and coordinate the
“soft” tasks of process improvement—such as process mapping, brainstorming, and consensus building.

Other language products: In our continuing effort to support the global community, Minitab has product
and documentation offerings in several languages. Presently, French, German, Japanese, and Korean
products are available.

Student product: MINITAB Student Software is a streamlined and economical version of Professional
MINITAB, designed specifically for introductory and business statistics courses. It comes bundled with a
wide variety of textbooks from leading textbook publishers.

Training: Without question, MINITAB is one of the casiest statistics packages to use, but to fully maximize
its power you'll want to take advantage of the wide variety of training courses that we offer. Sessions are
available for beginning to advanced users, and are tailored to address the specific needs of various
industries. You can find more information at www.minitab.com/training.

How to Order Additional Products

To order, contact Minitab Inc., Minitab Ltd., Minitab SARL, or your local partner. Contact information
is provided on the back cover of this book. Or, visit our web site at http://www.minitab.com.

MINITAB QUALITY COMPANION™ and the MINITAB QUALITY COMPANION logo™ are trademarks of Minitab Inc.

All other marks referenced remain the property of their respective owners.
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