MINITAB Guide Preface

PREFACE

This guide is used as part of the Elementary Statistics class (Course Number 227) offered at
Los Angeles Mission College. It is structured to follow the contents of the textbook used in
this class, Elementary Statistics - A Brief Version, 4™ Edition by Allan G. Bluman, published
by McGraw-Hill, and it contains the topics specified in the school’'s Course Outline of Record,
to the extend that these topics can be reasonably demonstrated by Minitab. Specifically, the
following topics are covered (presented in the order of the textbook’s chapters):

Chapter 2: Frequency Distributions and Graphs
Construct Frequency Distributions and various types of statistical graphs: Histograms,
Polygons, Pie Charts, Stem-and-Leaf Plots, Time-series graphs, Scatter plots.

Chapter 3: Data Description
Calculate Mean, Median, Mode, Range, Variation, Standard Deviation, Quatrtiles, standard
scores; construct Boxplots.

Chapter 4: Probability and Counting Rules
Calculate Empirical Probabilities; Law of Large Numbers; Simulations.

Chapter 5: Discrete Probability Distributions
Probability Distributions; Calculate and Graph Binomial Probabilities.

Chapter 6: The Normal Distribution
Calculate Cumulative and Inverse Cumulative Probabilities for Normal and Standard Normal
Distributions, Central Limit Theorem .

Chapter 7: Confidence Intervals and Sample size
Calculate z and t Confidence Intervals for the Mean and Proportion.

Chapter 8: Hypothesis Testing
Perform hypothesis testing for Mean (z and t distributions) and Proportion

Chapter 9: Testing the Difference between two Means , two Variances, and two
Proportions
Test two means and two proportions for independent samples and large samples.

Chapter 10: Correlation and Regression

Construct Scatter plots; calculate Correlation Coefficient and Regression Line; determine
Significance of Correlation Coefficient.
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INTRODUCTION - MINITAB BASICS
1. Minitab Components

MINITAB is a computer program designed to automate a wide range of statistical functions.

The

version available through your book and installed on the college’s computers is Version

14 Student.

When you first invoke Minitab, the following is displayed:

> O @

3% MINITAB Student - Untitled

J Fie Edit Data Calc Stat Graph Editor Tools Window Help
|sd|glsmalo=Et 1agO2d|CHEONEREERIB|* ToON » L
@Sessio:]
— 11/20/2007 10:33:02 AM

Workshe‘;t size: 10000 cells.

Welcome to Minitab, press F1 for help.

KN

[ Worksheet 1

1 C1 Cc2 C3 c4 C5 C6 c7 cs c9 c10 c1
L

= GO

£33 ¥

Le

L9

E6A

7

4
[EProject. . *=l0] x|
Current Worksheet: Worksheet 1 [ [r22am

Figure 1.1

Minitab consists of three major components:

1.

v.01 -

“Session” Window: is the area where Minitab displays all commands entered and their
output . This area is “editable”, in the sense that you can type into it (comments, notes, or
Minitab commands), you can copy it to a word processor, or you can print it. There is
only one Session window per Minitab instance.

Data (“Worksheet”) Window(s): This is the area where the data is entered. There may
be more than one Data window per Minitab instance. Data windows are organized
around the concept of Columns and Rows and they are referred to as “Worksheets”. See
later in this section on how to work with worksheets.

Project Manager Window: Initially, the Project Manager window is minimized within the
Minitab space, as shown above. You can expand it by double-clicking on it and you
should see a window similar to the one in Figure 2. The Project Manager is the
component of Minitab that stores all the entities of a project: Raw Data, History of
Operations, Session window, Graphs, and Constants
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A fourth window type in Minitab is that of “Graphs”. Any graph that you can create with
Minitab is displayed in a “Graph” window. See figure 3. You may have multiple Graph
windows per Minitab instance.
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All Minitab windows are individually sizeable and they can be arranged in any way you prefer
within the main Minitab workspace window. The most common arrangement is the one
shown in Figure 1.
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2. Minitab Files

The various Minitab files can be stored either as individual files or as part of a project. They
are distinguished by an appropriate extension:

Extension Minitab Object Type

MPJ Projects

MTW Worksheets

MTP Portable Worksheets (for going across operating system platforms and between
Minitab versions)

MGF Graphs

TXT, LIS Sessions
TXT, MTJ  History
MTB Exec (Minitab macros)

When Minitab is installed, it also installs a number of worksheets in two directories: Data and
Studnt14; these directories are created as subdirectories of the “MINITAB 14 Student”
directory that contain the executable components of the program. A list of these worksheets
along with a brief explanation of their contents can be obtained by going to the Help menu,
and searching for “Sample”.

Throughout the textbook you will notice the symbol of a CD in front of examples and
exercises. This means that the data for that particular example or exercise are contained on
a CD that is included with your book. This “Data Disc” contains the same set of data for
various technology platforms.

If you would like to work with Minitab at home,
it would be a good idea to extract the data for
the “Windows Minitab” platform to your PC by
following the instructions on the front of the
CD.

If you bought your book used and it does not
contain the Data Disc, you can still download
the data from the Mathzone website:

1. www.mathzone.com

2. In the middle of the screen, expand the
pull down list “Please Select a Book” and
select your textbook: Bluman, Elementary
Statistics, A Brief Version, 4e

3. On the resulting screen select the tab Self
Study at the top left side of the screen.

4. On the left of the screen, you will see a
“Textbook Navigation” window. Expand the
“More Resources” tab and select the “Data
Sets” folder.

5. Click on “Click here”, then select “Minitab
14 Portable (for Macintosh and Windows)”,

and save the data to your PC.
Figure 1.4
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The files in this collection of examples and problems are named according to the following
convention:

The initial letter denotes the type of problem:
E = Example

| = Introduction

P = Exercise

Q = Quiz

T = Table

MT = Minitab Examples

Tl = Tl Calculator Exercises
XL = Excel Examples

CT = Critical Thinking

RP = Review Exercises

EC = Extending the Concepts

The remainder of the file name denotes chapter and problem number. For example,
E-C03-S02-15 refers to Chapter 3 Section 2 Example 15.

The computers in the Math Lab and the first floor of the LRC building contain a folder on the

desktop called “MATH 227 Data Sets” with two subdirectories, “MINITAB” and “EXCEL”. The
MINITAB subdirectory contains the above mentioned collection of Minitab data.
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3. Minitab Operations

In this section we present a brief overview on what you need to do in order to perform basic
Minitab operations.

Columns / Rows:

The Minitab worksheet looks quite similar to a spreadsheet (like EXCEL); however, for the
most part it operates quite differently. The Worksheet is organized in Columns, labeled C1,
C2, C3, ..., and Rows numbered 1, 2, 3, ... Below each column label, there is one empty cell
where you can enter a description for the column that is more meaningful than C1, C2,....

A column in Minitab represents a Variable and the data values for the variable are stored in
the cells below the column’s heading. Operations in Minitab (like adding, subtracting, etc.) are
performed on all the elements of a given column(s). Columns are also the arguments of the
majority of Minitab functions.

Constants:

Single values that we may want to use many times or calculated single values (like the mean
or standard deviation of a sample) can be stored in special Minitab locations, called
“constants” that are labeled as K1, K2, K3, ... Like columns, we can assign meaningful
names to constants. You can display all assigned constants through the Project Manager
(under the Worksheet subfolder) or through the Menu sequence: Data ® Display Data

Reference:

A column can be referenced either by its default name (C1, C2, ...) or by its given name. In
Figure 1.3 above, the Column C1 can be referenced as C1 or by its given name Month, while
the Column C2 can be referenced as C2 or by its given name Sales.

Data Types:
Columns can contain three types of data: Numeric, text, and date. When they contain “date”

type of data, the default column name of C1 is shown as “C1-D” (Figure 1.3). For “text” type
date, the default name becomes “Ci-T". For “numeric” type of data, the default name remains
intact (Figure 1.3: C2 contains numbers). Since Columns represent variables, all of their
rows can only contain the same type of data.

Unlike EXCEL, Minitab cells cannot contain formulas or references to other cells.

Formatting:
There is some formatting capability for “numeric” and “date” type of data. When you apply

formatting attributes, the attributes are applied to all elements of the column. The procedure
for formatting the contents of a column is: Click on a column cell, then right click, then select
from the popup window “Format Column”, then the appropriate entry, and finally chose the
desired options from the resulting window.

Column / Row: Insert, Copy, Paste, ...:

You can insert empty rows / columns, and delete, copy, cut, paste, and move columns. The
procedure for performing these operations is very similar to that of formatting columns. Bring
a cell that belongs to a column that you want to affect into focus (click on it once), then right
click, and then pick the desired option from the resulting pop-up menu.
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Operations:
You perform most of the Operations on the data stored in a worksheet by using the

“Calculator” function. This function is invoked by clicking on the “Calc” menu and then
selecting “Calculator” (see Figure 1.5)

Problem: Multiply “Sales” by 3.

The left pane of the Calculator window contains all available variables (Columns) of the active
worksheet. In our case there are just two: C1 and C2.

The box labeled “Store result in variable” needs to be filled with the column that we want to
store the result of our operation. We chose C3 (we could have chosen any other column as
well).

Figure 1.5

We specify the operation as follows.

- Make the “Expression” pane active by clicking on it.
Then, double-click on one of the columns located in the left pane that you want to operate
on. In our case, this will be C2.
Minitab places C2 in the Expression window.
Next choose the desired operation from the calculator area, by double-clicking on it. The
operation is placed in the Expression window.
Finally, we type the value 3 in the Expression window, right after the multiplication
operator.
Click on “OK”.
Column C3 will contain now each value in C2 multiplied by 3.

In addition to the basic arithmetic operations, the Calculator window contains a number of

more elaborate mathematical and statistical functions that we can use just as we used the
multiplication operator.
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Graphs:
Graphs are constructed based

on data in the various columns
of the worksheet and selecting
the appropriate graph from the
Graph pull-down menu.

For example, in order to
construct the Bar graph in
Figure 1.3 above, select the
Bar Chart option from the
Graph menu. Then choose
appropriate entries in the
resulting windows (figure 1.7).

Note: Each type of graph has
its own unique requirements
and thus the windows and
input values needed will be
different for each choice.
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Figure 1.7

Figure 1.6
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