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PREFACE

The goal of the fourth edition of Business Forecasting remains the same as
that of the previous editions: to present the basic statistical techniques that
are useful for preparing individual business forecasts and long-range plans.
This book is written in a simple straightforward style and makes extensive
use of practical business examples. Twenty-five cases appear at the end of
the chapters to provide the students with the necessary link between
theoretical concepts presented in the text and their real-world applications.
The emphasis is on the application of techniques by management for
decision making. Students are assumed to have taken an introductory
course in both statistics and computer usage.

ORGANIZATION

All chapters have been revised to enhance the clarity of the writing and to
increase teaching and learning effectiveness. The content has been organ-
ized into six sections.

The first section (Chapters 1 and 2) serves as background and lays the
groundwork. The nature of forecasting and a quick review of basic statisti-
cal concepts set the stage for the coverage of techniques that begin in the
second section.

The second section (Chapters 3 and 4) emphasizes data collection
methods, the exploration of data patterns, and the choosing of a forecasting
technique.

The third section (Chapter 5) covers averaging and smoothing tech-
niques. The fourth section (Chapters 6 and 7) emphasizes causal forecasting
techniques, such as correlation, regression, and multiple regression analy-
sis. The fifth section (Chapters 8 through 10) looks at techniques involving
time series analysis. The book concludes with a final chapter (Chapter 11)
on technological and judgemental forecasting techniques, along with a
discussion of managing and monitoring the forecasting process.
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CHANGES IN THE FOURTH EDITION

The following changes are new in this edition:

m A new chapter (four) on exploring data patterns and choosing a
forecasting technique.

m Several examples of how to use Minitab have been added through-
out all chapters.

m Most of the exercises are new in Chapters 4 through 9.

Seven new data sets have been added to Appendix E.

m New discussions of double moving averages and double exponen-
tial smoothing have been added to old Chapter 4, which is now
new Chapter 5.

m A comprehensive case has been added to Chapter 11.

m A new discussion on tracking and monitoring forecasts has been
added to Chapter 11.

m A new discussion of macroeconomic forecasting has been added to
Chapter 1.

FEATURES OF THIS TEXT

The following features have proven to be effective, and are included in this
edition:

m A wealth of real world cases—both solved and unsolved—included
in every chapter.

m Helpful learning aids—included in each chapter are applications to
management, glossary, key formulas, problems, and case studies.

s Computer output from different computer packages are provided
at the end of each chapter. They familiarize students with a range
of software packages used in the business world and teach them
how to read the output.

m A unique chapter (9) on econometric topics, including coverage of
the regression of time series data that makes these difficult con-
cepts understandable to students.

m A unique chapter (10) that explains autocorrelation analysis and
the use of Box-Jenkins techniques in understandable terms.

s A chapter (11) emphasizing judgmental forecasting techniques, an
important but often overlooked set of techniques.

THE ROLE OF THE COMPUTER

In the first three editions, the computer was recognized as a powerful tool
in forecasting. The computer is even more important now, with modern



PREFACE

managers taking advantage of the ease and availability of sophisticated
forecasting afforded by desk-top microcomputers.

The authors have spent several sleepless nights deciding what to do
about the computer. Two nationwide research studies conducted by the
authors to determine what faculty do about using computers for teaching
forecasting showed that (1) most forecasting faculty attempt to provide
students with hands-on experience in using the computer, and (2) several
mainframe statistical packages and specific personal computer forecasting
packages were mentioned in the survey. The packages mentioned most
frequently were Minitab, SAS, SPSS* SPSSpc, Sibyl/Runner, TSP, and
Lotus 1-2-3.

The authors decided to use the following approaches to help faculty
and students use the computer for forecasting:

1. Minitab instructions are presented throughout all chapters of the
book.

2. A brief look at computer forecasting packages in general has been
placed at the end of Chapter 1.

3. Examples of different computer outputs are placed throughout the
text.

4. Examples of four computer packages are provided at the end of
various chapters: packages include Minitab, SAS, SPSS* and TSP.

SUPPLEMENTS

The Instructor’s Manual includes answers to chapter-end problems, com-
ments on the case studies that appear at the end of most chapters, and
multiple choice questions.

A Student Edition of Forecast Plus by Walonick Associates, a popular
forecasting package for microcomputers, can be purchased at a special
discount when packaged with the textbook.

A Data Disk is available to qualified adopters upon request. The disk
contains numerous data sets to be used for student practice.
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CHAPTER

Introduction to Forecasting

This process involves the study of historical data to discover their
underlying tendencies and patterns and the use of this knowledge
to project the data into future time periods as forecasts. As the world of
business has become more complex, the need to assess the future on some
rational basis has grown, and forecasting has assumed a prominent position
in the business administration process.

r I 1 |his book is concerned with the process of business forecasting.

HISTORY OF FORECASTING

Many of the forecasting techniques used today and discussed in this book
were developed in the nineteenth century; regression analysis procedures
are an example. By contrast, some of the topics in this book were developed
and have received attention only recently. The Box—Jenkins procedures fall
into this category.

With the development of more sophisticated forecasting techniques,
along with the advent of the electronic computer, forecasting has achieved
more and more attention during recent years. This statement is especially
true since the proliferation of the small, personal computer. Every manager
now has the ability to utilize very sophisticated data analysis techniques for
forecasting purposes, and an understanding of these techniques is now
essential for business managers.

New techniques for forecasting continue to be developed as manage-
ment attention to the forecasting process continues to grow. A particular
focus of this attention is on the errors that are an inherent part of any
forecasting procedure. Predictions as to future outcomes rarely are precisely
on the mark; the forecaster can only endeavor to make the inevitable errors
small.

NEED FOR FORECASTING

In view of inherent inaccuracies in the process, why is forecasting neces-
sary? The answer is that all organizations operate in an atmosphere of
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uncertainty and that, in spite of this fact, decisions must be made that affect
the future of the organization. Educated guesses about the future are more
valuable to organization managers than are uneducated guesses. This book
discusses various ways of making forecasts that rely on logical methods of
manipulating the data that have been generated by historical events.

This is not to say that intuitive forecasting is bad. On the contrary,
the “gut” feelings of persons who manage organizations are often the best
forecasts available. This text discusses forecasting techniques that can be
used to supplement the common sense and management ability of decision
makers. A decision maker is better off understanding quantitative forecast-
ing techniques and using them wisely than being forced to plan for the
future without the benefit of valuable supplemental information.

The role of judgmental forecasting appears to have changed during
recent years. Before the advent of modern forecasting techniques and the
power of the computer, the manager’s judgment was the only forecasting
tool available. There is now evidence that forecasts using judgment only are
not as accurate as those involving judicious application of quantitative
techniques:

Humans possess unique knowledge and inside information not avail-
able to quantitative methods. Surprisingly, however, empirical
studies and laboratory experiments have shown that their forecasts
are not more accurate than those of quantitative methods. Humans
tend to be optimistic and underestimate future uncertainty. In addi-
tion, the cost of forecasting with judgmental methods is often consid-
erably higher than when quantitative methods are used.'

It is our view that the most effective forecaster is able to formulate a
skillful mix of quantitative forecasting techniques and good judgment and
to avoid the extremes of total reliance on either. At the one extreme we find
the executive who, through ignorance and fear of quantitative techniques
and computers, relies solely on intuition and feel. At the other extreme is
the forecaster skilled in the latest sophisticated data manipulation tech-
niques who is unable or unwilling to relate the forecasting process to the
needs of the organization and its decision makers. We view the quantitative
forecasting techniques discussed in this book to be only the starting point
in the effective forecasting of outcomes important to the organization:
analysis, judgment, common sense, and business experience must be
brought to bear at the point where these important techniques have
generated their results.

Since the world in which organizations operate has always been
changing, forecasts have always been necessary. However, recent years

! S. Makridakis, “The Art and Science of Forecasting,” International Journal of Forecasting, Vol. 2
(1986), p. 17.
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have brought about increased reliance on techniques which involve sophis-
ticated data manipulation techniques. New technology and new disciplines
have sprung up overnight; government activity at all levels has intensified;
competition in many areas has become more keen; international trade has
stepped up in almost all industries; social help and service agencies have
been created and have grown. These factors have combined to create an
organizational climate that is more complex, more fast-paced, and more
competitive than ever before. Organizations that cannot react quickly to
changing conditions and that cannot foresee the future with any degree of
accuracy are doomed to extinction.

Electronic computers, along with the quantitative techniques they
make possible, have become more than a convenience for modern organiza-
tions: they have become essential. The complexities discussed above gener-
ate tremendous amounts of data and an overwhelming need to extract
useful information from these data. The modern tools of forecasting, along
with the capabilities of the electronic computer, have become indispensable
for organizations operating in the modern world.

Who needs forecasts? Almost every organization, large and small,
private and public, uses forecasting either explicitly or implicitly, because
almost every organization must plan to meet the conditions of the future for
which it has imperfect knowledge. In addition, the need for forecasts cuts
across all functional lines as well as across all types of organizations.
Forecasts are needed in finance, marketing, personnel, and production
areas; in government and profit-making organizations; in small social clubs
and in national political parties. Consider the following questions that
suggest the need for some forecasting procedures.

m If we increase our advertising budget by 10%, how will sales be
affected?

s What revenue might the state government expect over the next
two-year period?

m How many units might we sell in an effort to recover our fixed
investment in production equipment?

m What factors can we identify that will help explain the variability in
monthly unit sales?

m What is a year-by-year prediction for the total loan balance of our
bank over the next ten years?

m Will there be a recession? If so, when will it begin, how severe will it
be, and when will it end?

TYPES OF FORECASTS

When organization managers are faced with the need to make decisions in
an atmosphere of uncertainty, what types of forecasts are available to them?
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Forecasting procedures might first be classified as long-term or short-term.
Long-term predictions are necessary to set the general course of an organi-
zation for the long run; they thus become the particular focus of top
management. Short-term forecasts are used to design immediate strategies
and are used by mid-management and first-line management to meet the
needs of the immediate future.

Forecasts might also be classified in terms of their position on a
micro-macro continuum, that is, on the extent to which they involve small
details vs. large summary values. For example, a plant manager might be
interested in forecasting the number of workers needed for the next several
months (a micro-forecast), while the federal government is forecasting the
total number of people employed in the entire country (a macro-forecast).
Again, different levels of management in an organization tend to focus on
different levels of the micro-macro continuum. Top management would be
interested in forecasting the sales of the entire company, for example, while
individual salespersons would be much more interested in forecasting their
own sales volumes.

Forecasting procedures can also be classified according to whether
they tend to be more quantitative or qualitative. At one extreme, a purely
qualitative technique is one requiring no overt manipulation of data. Only
the “judgment” of the forecaster is used. Even here, of course, the fore-
caster’s “judgment” is actually a result of the mental manipulation of
past historical data. At the other extreme, purely quantitative techniques
need no input of judgment; they are mechanical procedures that produce
quantitative results. Some quantitative procedures require a much more
sophisticated manipulation of data than do others, of course. This book
emphasizes the quantitative forecasting techniques because a broader
understanding of these very useful procedures is needed in the effective
management of modern organizations. However, we must emphasize again
that judgment and common sense must be used along with the mechanical
and data manipulative procedures discussed here. Only in this way can
intelligent forecasting take place.

MACROECONOMIC FORECASTING

We usually think of forecasting in terms of predicting important variables
for an individual company or perhaps one component of a company.
Monthly company sales, unit sales for one of a company’s stores, and absent
hours per employee per month in a factory are examples.

By contrast, there is growing interest in forecasting important vari-
ables for the entire economy of a country. Much work has been done in
evaluating methods for doing this kind of overall economic forecasting,
called macroeconomic forecasting. Examples of interest to the federal govern-



