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Preface

4

This book is an introduction to quantitative methods, sometimes called manage-
ment science or operations research, written for the upper-level business MBA
student who does not have an extensive quantitative background. We assume

- that the reader has had introductory courses in statistics and algebra; a course

in computer programming would be useful, but not essential. Written for the
future manager who desires an overview of the techniques rather than in-depth
knowledge, we have emphasized a managerial perspective rather than proofs and
theorems. However, unlike many introductory texts, the materials are sufficiently
rigorous to allow development of a sound knowledge base.

Every effort has been made to make this a readable book. Where;pessible,
realistic cases are used as a framework for expanding on technique. Further,
where possible, we have attempted to organize techniques around problems,
rather than the reverse. Classroomt experience indicates that student com-
prehension and interest increase as a result.

Far more topics are included than tan be covered in a single course,
especially those on the quarter system. All materials, however, are not essential—
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an instructor can pick those topics most important for students within his or her
school. Further, some institutions are likely to find this text can also be used
in a two-sequence course, expecially those on a quarter system. Sufficient topic
breadth exists to fit the needs of most such programs. An especially interesting
feature is the final chapter which presents several problems stated as mini-cases.
Because the appropriate solution technique is not identified, classroom experience
shows that the material helps to firm-up student understanding.

We are thankful to the many people who have helped us in our efforts. We are
especially thankful to:

Kenneth C. Schneider, St. Cloud State University
Norman R. Baker, University of Cincinnati

L. S. Hill, California State University, Los Angeles
Arthur Kraft, The University of Nebraska, Lincoln

Their critical evaluation of the manuscript’s various drafts have been immeasurably
helpful. We further thank Ms. Janice Tessier and Ms. Adele Zentz for their
typing and editing assistance. Also, Mr. Roger Holloway of the Wiley/Hamilton
staff helped tremendously with his editorial assistance. Finally, we wish to
thank our families for tolerating our absences during manuscript preparation.

H. L. Verma
C. W. Gross
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CHAPTER

1 Introduction to
Quantitative Methods

Pure mathematics consists entirely of such asse-
verations as that, if such and such a proposition
is true of anything, then such and such another
proposition is true of that thing. It is essen-
tial not to discuss whether the first proposition
is really true, and not to mention what the any-
thing is of which it is supposed to be true. . . .
If our hypothesis is about anything and not
about some one or more particular things, then
our deductions constitute mathematics. Thus
mathematics may be defined as the subject in
which we never know what we are talking about.
nor whether what we are saying is true.

BERTRAND RUSSELL



2 Introduction to Quantitative Methods

INTRODUCTION

Managers are constantly facing situations where they have to make decisions.
To illustrate, the president of an automobile company has to decide whether or
not a new compact car should be added to the product line. Top management
of a utility must decide whether or not a nuclear plant should be built. The
branch manager of a bank must decide how many teller windows to keep open
at any given time. All of these represent decisions. Some may be more complex
and farther reaching than those faced by most managers. Nevertheless, all
managers must make decisions, and their decisions must be effective.

The need to make decisions is as age-old as business itself. Today, however,
managers face an environment with more intense competition than ever before.
Further, the magnitude of capital outlay as a result of a decision in many
businesses is almost bewildering. One more stamping press in the auto industry,
for example, can cost as much as several million dollars. A new steel plant could
cost as much as a hundred million dollars or more. A new airplane for an
airline’s fleet can cost nearly as much. Consequently, the need for effective
cecision making in business has never been more apparent.

WHY USE QUANTITATIVE METHODS?

Where do quantitative methods fit into decision making? Most, if not all,
business decisions are evaluated in quantifiable measures. Profitability, distances,
time, and sales are but a few of the ways decisions are evaluated. A machine
might be very attractive, with shiny knobs, gleaming gauges, and fancy colors,
but if it does not work—in terms of the appropriate quantifiable measure such
as production per hour—the machine is not effective. For business success,
managers must make decisions that minimize poor performances. Here is where
quantitative methods enter the picture. They enable the manager to better
understand the potential consequences of each alternative through more effective
means of analysis.

What About Judgment and **Gut Feel "’ ?

Perhaps you have heard some manager state “Experience is the best teacher,”
or “Executive experience is the best way to solve problems ii: the real world.”
This is a common feeling among many naive managers.

To assess this, Buffa conducted an experiment with fifty-two highly successful
executives attending the UCLA Executive Program. All were top executives of
the level of president, vice president, head of a major division, and so forth.
Realistic problems were constructed, where plain business judgment could be
used to select the appropriate alternative. Each problem was structured so that
a formal quantitative analysis could be made and the “right answer™ calculated.

Results were surprising. “Only 10 percent of the executives made the best
possible decision and, significantly, all of these men worked out the solution



