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To Our Students



PREFACE

CONTEMPORARY MANAGEMENT SCIENCE WITH SPREADSHEETS will provide both under-
graduate and graduate students with a conceptual understanding of the role of management
science in the decision-making process. We have written a text that covers what we believe
to be the core topics in management science. The contemporary, or new, aspect of this text
is an emphasis on how spreadsheet packages (we use Microsoft’s Excel) can be used to im-
plement the techniques of management science and bring timely decision-making infor-
mation to the screen of a personal computer.

We have written the book with the non-mathematician in mind; it is applications ori-
ented. A problem scenario approach is used to teach modeling and the proper managerial
interpretation of the solution to a model. Our experience has shown that if we start with a
challenging managerial problem, students are much more interested in learning how a par-
ticular management science technique can be used to provide useful decision-making in-
formation. Once a problem is introduced, we first formulate a mathematical model, and then
develop a spreadsheet model of the problem. Solving the spreadsheet model transforms the
data and mathematical description of the problem into easily interpreted decision-making
information.

A big advantage of spreadsheets is that they offer a convenient means for dealing with
both the data associated with a problem, and a model of the problem. Many students enter-
ing management science courses are already familiar with spreadsheets, and their use to or-
ganize data and solve problems is appreciated and well accepted. However, this text is
written for the course in management science, not a course in spreadsheets. We do not feel
that the use of spreadsheets has eliminated the need to understand the mathematical mod-
els that underlie management science. Researchers have made tremendous strides in the
past 50 years developing mathematical models of practical problems. We seek to build on
that work. Our focus is on developing a smooth interface between mathematical modeling
and the use of spreadsheets in management science.

The mathematical prerequisite for this text is a course in algebra. In addition, it is as-
sumed that the student has at least a beginning understanding of and the ability to use a
spreadsheet package such as Microsoft® Excel. Although the text is ideally suited to a one-
term introductory course, instructors will find that the wide variety of application exercises
and case problems provide the flexibility for longer and more in-depth courses.

Throughout the text we utilize generally accepted notation for the topics being covered.
Students who pursue study beyond the level of this text should have little difficulty read-
ing more advanced material.

Excel Spreadsheet Files

The disks at the back of this text contain 100 spreadsheets in both Excel 97 and Excel 5.0
formats. These disks include every example spreadsheet presented in the text as well as all
spreadsheets used to solve the self-test problems. Students may use these disks to review
the cell formulas and details of the spreadsheet models.

Some instructors may choose to use the example spreadsheets to demonstrate the flex-
ibility of spreadsheets in analyzing a problem. Student assignments might involve using
these existing spreadsheets as templates. Input data and other parameters can be varied to
show how changes impact the solution and decision recommendations. For more emphasis
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on the development of spreadsheet models for new problems, the instructor may use the
spreadsheets in the text for illustration purposes and then make class assignments which ask
students to develop their own spreadsheet models for the problems and/or cases at the end
of the chapters.

Ancillary Teaching Materials

The following support materials are available from the ITP Academic Resource Center at
800-423-0563 or through www.swcollege.com:

® Solutions Manual with Solutions Disks The Solutions Manual ISBN: 0-538-87610-7),
prepared by the authors, includes solutions for all problems in the text. In addition, the Solutions
Manual includes disks containing 125 spreadsheets which were developed to solve the text
problems.

® Instructor’s Manual with Case Solutions Disk The Instructor’s Manual
(ISBN: 0-538-87613-1), also prepared by the authors, contains solutions to all case prob-
lems presented in this text. A disk containing the spreadsheets used to solve the case prob-
lems is included with the Instructor’s Manual. The manual also provides brief annotations
for each problem in the text. These annotations will help instructors select homework prob-
lems designed to meet their course objectives.

® PowerPoint Presentation Slides Prepared by John Loucks, the presentation slides
(ISBN: 0-538-87614-X) contain a teaching outline that incorporates graphics to help in-
structors create even more stimulating lectures. The PowerPoint 7.0 slides may be adapted
using PowerPoint software to facilitate classroom use.

@ Test Bank and World Class Test Prepared by Jack B. Jensen and Sener Erdem
of the University of South Maine, the Test Bank (ISBN: 0-538-87611-5) includes true/
false, multiple choice, short answers, and problems for each chapter. World Class Test
(ISBN: 0-324-00048-0) computerized testing software allows instructors to create, edit,
store and print exams.
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INTRODUCTION

This book is concerned with the use of quantitative methods in
the decision-making process. The emphasis is not on the methods
themselves, but rather on how they can contribute to better de-
cision making. A variety of names exists for this body of knowl-
edge, including Management Science (MS), Operations Research
(OR), and Decision Science. All are concerned with rational ap-
proaches to decision making based on the scientific method.
The scientific management revolution of the early 1900s, initi-
ated by Frederic W. Taylor, provided the foundation for the use
of quantitative methods in management. But modern usage of
quantitative methods is generally considered to have originated
during the World War |l period, when teams were formed to
deal with strategic and tactical problems faced by the military.
These teams, which often consisted of people with diverse spe-
cialties (e.g., mathematicians, engineers, and behavioral scientists),
joined together to solve a common problem through the use of
the scientific method. After the war, many of these team mem-
bers continued their research in the field of management science.




Contemporary Management Science with Spreadsheets

Two developments that occurred during the post—World War I period led to the growth
and use of management science in nonmilitary applications. First, continued research re-
sulted in numerous methodological developments. Probably the most significant develop-
ment was the discovery by George Dantzig, in 1947, of the simplex method for solving linear
programming problems. Many more methodological developments followed, and in 1957
the first book on operations research was published by Churchman, Ackoff, and Arnoff.!

Concurrently with these methodological developments, a virtual explosion in comput-
ing power was made available through digital computers. Computers enabled practitioners
to use methodological advances to solve successfully a large variety of problems. The com-
puter technology explosion continues; personal computers are now more powerful than
earlier mainframe computers. Today, variants of the post—World War II methodological
developments are being used on personal computers to solve problems larger than those
solved on mainframe computers in the early 1990s.

N 8abid:E S |. Operations research analyst is listed by the Bureau of Labor Statistics as one of the fastest growing

occupations for careers requiring a bachelor's degree; they predict a growth from 57,000 jobs in 1990
to 100,000 jobs in 2005, an increase of 73%.

2. The Institute for Operations Research and the Management Sciences (INFORMS) and the Decision Sci-
ences Institute (DSI) are two professional societies that publish journals and newsletters dealing with
current research and applications of quantitative methods.

PROBLEM SOLVING AND DECISION MAKING

Problem solving can be defined as the process of identifying a difference between the ac-
tual and the desired state of affairs and then taking action to resolve the difference. For prob-
lems important enough to justify the time and effort of careful analysis, the problem-solving
process involves the following seven steps:

Identify and define the problem.

Determine the set of alternative solutions.

Determine the criterion or criteria that will be used to evaluate the alternatives.
Evaluate the alternatives.

Choose an alternative.

Implement the selected alternative (the decision).

Evaluate the results and determine if a satisfactory solution has been obtained.

ol — o Bl

Decision making is the term generally associated with the first five steps of the problem-
solving process. Thus, the first step of decision making is to identify and define the prob-
lem. Decision making ends with the choosing of an alternative, which is the act of making
the decision.

Let us consider the following example of a decision-making process. For the moment,
assume that you are currently unemployed and would like a position that will lead to a sat-
isfying career. Suppose that your job search has resulted in offers from companies located
in Rochester, New York; Dallas, Texas; Greensboro, North Carolina; and Pittsburgh, Penn-
sylvania. Thus, the alternatives for your decision problem can be stated as follows:

I. C. W. Churchman, R. L. Ackoff,and E. L. Arnoff, Introduction to Operations Research (New York: Wiley, 1957).
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Accept the position in Rochester.
Accept the position in Dallas.
Accept the position in Greensboro.
Accept the position in Pittsburgh.
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The next step of the decision-making process involves determining the criteria that will
be used to evaluate the four alternatives. Obviously, the starting salary is going to be a fac-
tor of some importance. If salary were the only criterion of importance to you, the alterna-
tive selected as “best” would be the one with the highest starting salary. Problems in which
the objective is to find the best solution with respect to one criterion are referred to as single-
criterion decision problems.

Suppose that you have also concluded that the potential for advancement and the loca-
tion of the job are two other criteria of major importance. Thus, the three criteria in your
decision problem are starting salary, potential for advancement, and location. Problems that
involve more than one criterion are referred to as multicriteria decision problems.

The next step of the decision-making process is to evaluate each alternative with respect
to each criterion. For example, evaluating each alternative relative to the starting salary cri-
terion is done simply by recording the starting salary for each job alternative. Evaluating
each alternative with respect to the potential for advancement and the location of the job is
more difficult to do, however, since these evaluations are based primarily on subjective fac-
tors that are often difficult to quantify. Suppose that for now you have decided to measure
potential for advancement and job location by rating each of these criteria as poor, fair, av-
erage, good, or excellent and that the data you have compiled are shown in Table 1.1.

You are now ready to make a choice from the available alternatives. What makes this
choice so difficult is that the criteria are probably not all equally important, and no one al-
ternative is “best” with regard to all criteria. Although a method for dealing with situations
like this is presented later in the text, for now let us suppose that after a careful evaluation
of the data in Table 1.1, you have decided to select alternative 3 (Greensboro); alternative
3 is thus referred to as the decision.

At this point in time, the decision-making process is complete. In summary, we see that
this process involved five steps:

Define the problem.
Identify the alternatives.
Determine the criteria.
Evaluate the alternatives.
Choose an alternative.

W N -

ook

Note that missing from this list are the last two steps in the problem-solving process:
implementing the selected alternative and evaluating the results to determine whether a

I.1 DATA FOR THE JOB EVALUATION DECISION-MAKING PROBLEM

Starting Potential Job
Alternative Salary Advancement Location
Rochester $38,500 Average Average
Dallas $36.000 Excellent Good
Greensboro $36,000 Good Excellent

Pittsburgh $37,000 Average Good




