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'PREFACE

The computer software which is most commonly used for data analysis within business and
industrial organizations is spreadsheet software. Current windows-based spreadsheet software
comes with a number of built-in features for performing statistical analysis. Since the majority of
the graduates of our business schools will use mainly spreadsheets for analysis in their
subsequent careers, they will benefit from a familiarity with the use of these statistical features of
spreadsheet software.

A few years ago, I concluded that if we as business statistics professors do not familiarize our
students with these capabilities, they may never discover them. Accordingly, as an experiment in
the Spring 1995 semester, I switched from the use of dedicated statistical software (e.g., Minitab,
SPSS, SAS) to the use of spreadsheet software for my business statistics courses. The
experiment was a success. I have used spreadsheet software as the sole software support for all
the statistic courses I have taught since that time. Consequently, it pleases me to be able to share
the results of some of my experiences through this manual with you.

What Is The Purpose Of This Manual? The title of this manual, An Excel Companion for
Business Statistics, implies the three aspects of its purpose. First, it presents step-by-step
instructions for using Excel for statistical analysis. The instructions are complimented by figures
of computer screen captures. These show data input, menus, dialog boxes and statistical results.
Second, it 1s designed to be used in conjunction with a textbook. For example, the manual does
not include end-of-the-chapter exercises. Our intent is for you the student to work through a
topic within this manual and then apply Excel to similar examples and exercises from your
textbook. Third, it is focused on the area of business statistics. Although there are similarities in
the application of statistical analysis to many areas, our orientation through examples is to the
use of statistical analysis in business and industrial organizations.

Which Textbooks Does It Support? The manual has been designed to be used with most
business statistics textbooks. This is possible for at least a couple of reasons. First, there is a
large degree of consistency in many business statistics textbooks. The topics included and the
organization of these topics is quite similar for many textbooks. Second, for those topics for
which there is not consistency among textbooks, this manual uses a modular approach. As a
result, it 1s relatively easy to identify the unit within this manual which corresponds to the topical
coverage of a particular textbook.

Do | Need This Manual If My Textbook Covers Excel? A number of recently published
business statistics textbooks incorporate the use of Excel within them. However, oftentimes the
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Preface X

instructions provided are not in sufficient detail for those persons who do not have a good
knowledge of Excel. This manual presents detailed instructions and many figures showing the
computer screen as the user will see it. It just isn’t possible within the confines of a business
statistics textbook to provide this level of detail which is needed by some users. If the specific
instructions and visual guidance provided within this manual were added to the typical business
statistics textbook, its length would become substantial if not prohibitive.

Which Statistical Topics Are Supported By This Manual? The topics within this
manual include most of those you will find within your textbook. The manual covers (1) the
charts, graphs and numerical measures of descriptive statistics, (2) discrete and continuous
probability distributions, (3) sampling distributions, (4) the point estimates, confidence intervals
and hypothesis testing of introductory inferential statistics, (5) hypothesis tests utilizing the chi-
Square statistic, (6) the multivariate analysis approaches of the analysis of variance, regression
analysis and time series forecasting, and (7) quality control charts. Chapter topics found within
business statistics textbooks which are not supported within this manual include (1) probability
concepts, (2) nonparametric statistics other than the chi-square statistic, (3) index numbers and
(4) decision analysis.

Is Additional Software Required? No. Our approach is to use only the inherent
capabilities of Excel. That is, we rely totally on the computing, charting, statistical analysis
tools, statistical functions and other features which are included within Excel as it is distributed
to customers. We do not rely on add-ins, special macro functions, or special worksheets. All
you need is Excel in order to construct all the worksheets within this manual.

Which Versions of Excel Are Supported? The manual supports the three most recent
versions of Excel for IBM-compatible personal computers. Each of these versions is known by
various names. The earliest of these three is usually called Excel 5.0 for Windows 3.1 or Excel
5. The version which followed it is known as Excel for Windows 95 Version 7.0 , Excel 7.0 or
Excel 7. Finally, the most recent version is named Excel 97 for Windows 95, Excel 8.0 or Excel
8. For simplicity and consistency, we will refer to these as Excel 5, Excel 7 and Excel 8
respectively within this manual. While these three versions are quite similar there are
differences among them. This manual has been developed using Excel 7. However, we use
boxed notes to draw your attention to any Excel 8 or Excel 5 differences which are important to
our analyses. These will begin either with the words Excel 8 Note or Excel 5 Note.

What Level of Excel Knowledge Is Required? The primary purpose of this manual is to
introduce you to the statistical capabilities of Excel. However, it is written assuming some
readers will not have had prior experience with Windows and/or Excel. Accordingly, Chapter 1
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includes a brief introduction to the Windows environment and an introduction to Excel. These
sections are not a complete guide to either Windows or Excel. However, they present sufficient
material for most persons to be able to begin using Excel for statistical analyses.

Should | Just Use the Worksheets Given On the Diskette? A diskette containing files
of all the worksheets developed within this manual is included with it. However, if your
objective is to learn to use Excel for solving statistical problems, you should follow the manual’s
instructions for developing the worksheets yourself. You will find this much more etfective
than just using worksheets developed by us. On the other hand, some of the worksheets require a
considerable number of Excel operations to develop. Particular examples include the chi-square
test of independence worksheet of Section 9.2 in Chapter 9 and the five quality control chart
worksheets of Chapter 12. For such worksheets you may wish to forego the experience ot
developing them for the expedience of using those we have developed.

Will The Worksheets | Develop Always Look Like Those Shown In the Manual? As
you work through the example analyses of this manual, you will develop your own Excel
worksheets for performing the required computations and charting we demonstrate. Although
your worksheets will generally resemble those given in the manual, you may detect differences.
Some differences arise from additional editing and formatting which we have done in order to
make the figures more understandable to the readers of this manual. In some instances we have
enlarged charts and column widths, and others we have added borders to cells and used different
font style such as italics or boldface. These sorts of cosmetic changes can be made by you but
are not necessary for understanding the statistical analyses presented.
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2 Chapter 1

The most powerful general-purpose managerial software available for data analysis in business and
industry is spreadsheet software. Currently, the most widely used spreadsheet program is Microsoft
Excel. Businesses and industries have used Excel throughout their organizations for their
computational, charting and data management needs for years. Beyond these three uses, current
versions of Excel include a number of features which provide the capability for easily conducting many
statistical analyses. The purpose of this manual is to introduce you to these features which facilitate the
computing and charting requirements of your study and use of statistics.

Versions of Excel are available for many types of computers under many operating systems. The Excel
capabilities used in this manual are compatible with three versions: Excel 7 and Excel 8 (also called
Excel 97) both under the Windows 95 operating system, and with Exce/ 5 under the Windows 3.1
operating system (there wasn’t an Excel 6). There are some differences between these three Excel
versions. Our approach within this manual is to use Excel 7 and to draw your attention to any Excel 8
or Excel 5 differences which are important to our analyses. We will show these differences in the
appropriate part of the manual within a boxed note. These boxes begin either with the words Excel 8
Note or Excel 5 Note.

We begin below in Section 1.1 with a brief overview of some WINDOWS features for those persons
who are unfamiliar with Windows. In Section 1.2 we introduce EXCEL and provide some initial
mstruction in its use for those who are unfamiliar with it. These first two sections are not meant to be a
complete guide to either Windows or Excel. They merely present enough material to get you started.
To become proficient you will need to refer to other books and resources. One of these further
resources can be the extensive on-line HELP SYSTEM provided by Excel. An introduction to it is
presented in Section 1.3. This is followed in Section 1.4 by an introduction to the features of Excel
which we use in this manual to facilitate statistical analyses. These include DATA ANALYSIS
TOOLS, STATISTICAL FUNCTIONS, the CHART WIZARD, the TRENDLINE feature for charts
and the PIVOT TABLE WIZARD. We continue in Section 1.5 with a presentation of a number of
worksheet practices which will help to make your statistical worksheets more effective for you and any
others who might use them. Finally, Section 1.6 discusses the use of this manual as a companion to
your study of a business statistics textbook.

1.1 USING WINDOWS

The first thing you need to know about Windows is how to start (or launch) the software. For most
computer systems, Windows will start automatically when you turn on the computer and the computer
monitor. If the system you are using is set up differently you may have to start Windows from the
DOS prompt (such as C:\>). Ifyour system displays the DOS prompt, you should use the keyboard to
type Win and then press the Enter key on the keyboard. The result should be the Windows screen
called the Windows desktop.

Excel under both the Windows 95 and Windows 3.1 operating systems is designed to be used with a
computer mouse. The movements of the mouse in your hand causes the movement of a mouse pointer
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on the computer screen. The five mouse techniques you will be using to communicate with Excel are
the following.

e Point—moving the mouse until the pointer is touching the element on the computer screen which
you wish to select

Click—quickly pressing and releasing the left mouse button

Double Click—quickly pressing and releasing the left mouse button twice in rapid succession
Drag—ypressing and holding down the left mouse button while you move the mouse

Right Click—quickly pressing and releasing the right mouse button once

After you have started Windows and understand the operation of the mouse, you are ready to start (or
launch) Excel. In later chapters we will refer to the these steps as the Start-Up Procedure. The steps
for the Start-Up Procedure depend on whether you are using Windows 95 or Windows 3.1.

— TE——

START-UP PROCEDURE—WINDOWS 95

1. Point and click the Start button in the lower left corner of your Windows screen. The
Windows 95 menu will open.

2. Point to Programs on the menu and a second nested menu will appear to the right of the
Windows 95 menu.

3. Point to Office 95 (or Office 97 for Excel 8) on the menu and a third menu will appear to
the right. (this step may not be necessary for your computer system).

4. Point and click the selection Microsoft Excel and the Excel window will appear.

= —— ——— e ——a —= _— =

START-UP PROCEDURE—WINDOWS 3.1

1. Start with the screen that is labeled Program Manager at the top.

2. Point and double click the selection Microsoft Office and a new window will open (this step
may not be necessary for your computer system). |

3. Point and double click the selection Microsoft Excel and the Excel window will appear. |

Your resulting Excel window should be similar to that shown in Figure 1.1. If your window fills only a
portion of the screen, you should change it to a full-screen presentation. To accomplish this click on

the Maximize Button which is in the very top row called the Title Bar. It is the second button on the
right for Windows 95 (see Figure 1.1) and is the first button on the right for Windows 3.1.

—

Although your window should generally resemble that of Figure 1.1, some of the details may differ.
There are two primary reasons for these small differences. First, Excel allows modifications to be

made to the appearance of its window. Second, there are some differences among the three versions of
Excel. Figure 1.1 is for Excel 7.
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IFigure 1.1 Excel Window
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1.2 USING EXCEL

We will introduce Excel by discussing three major topics within this section. They include first a
description of the parts which make up the Excel window. Next we will discuss the use of dialo g
boxes for communicating with Excel and last how to perform a number of Excel basic tasks.

1.2.1 The Excel Window

If this 1s your first look at an Excel window such as Figure 1.1, you may feel a sense of panic! How
can you ever come to grasp the use of such a complex appearing presentation?

Three thoughts may help you overcome your feeling of panic. First, Excel has many capabilities which
you will never need to use. Second, it has more than one way to complete most actions.
Consequently, 1t is not necessary for you to know everything about Excel in order to make effective




