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Preface

We believe management science has a great deal to
offer students—in fact, now more than ever before—
and we hope this book will help reverse negative atti-
tudes toward quantitative methods in business. We
wrote this book to provide instructors and students
with a new yet highly successful approach to teach-
ing and learning management science. We teach by
example and adopt a practical spreadsheet-based
approach to the modeling of a wide variety of busi-
ness problems from finance, marketing, and opera-
tions. This spreadsheet approach is not brand new,
but we believe we have developed the application of
management science concepts more than any compet-
_ ing textbook. Based on our own experience with this
material in the classroom, both at the undergraduate
and MBA levels, we know that the impact can be
enormous. Our students are thoroughly interested
because they learn skills they will remember and use
in their eventual jobs.

A New Paradigm

The relevance of management science for students
has been discussed for several years. Many people
have suggested that the way to obtain relevance is to
include more examples of real-world implementa-
tions of MS. We agree, and have adapted many real
applications in this book. However, upon reading
about large-scale success stories such as American
Airlines or Hewlett Packard, a student might argue
that MS is an important discipline but that you don’t
really need to know MS concepts—just someone who
does. We have tried to write a book that gives valu-
able skills and insight to common problems to the
“masses,” not just to large problems and the elite few.

The ability to think through complex problems
and relate quantities in a spreadsheet is valuable for
all business students. This skill provides real compet-
itive advantages in finance, operations, and market-
ing. The essence of our approach provides skills that
are fourfold:

Problem Solving

The modeling process stressed in this book forces
students to think through complex problems, identify
variables under a decision-maker’s control, identify
constraints on these decision variables, quantify
the effects of uncertainty, and develop structural rela-
tionships between all important quantities. This is
nothing new—it is the essence of MS—but the
spreadsheet approach puts the entire procedure within
the capability of virtually all business students,
regardless of their mathematical background.

Interdisciplinary Approach

Students see how MS pertains to a variety of business
disciplines. Traditionally, MS textbooks have empha-
sized problems in the operations area. We have also
included many examples and problems from finance
and marketing, among others. For example, we have
included discussions of portfolio selection, options
pricing, cash management, currency transactions, and
other important finance topics that can be formulated
easily as MS models and solved with spreadsheets.
Our MBA students, predominantly finance and mar-
keting, love this feature. '

Insights

It is not easy to read the statement of a problem and
“guess” the answer; there are usually too many rela-
tionships and constraints involved. However, it is
instructive to look at a spreadsheet solution and see
whether this solution looks reasonable or whether it’s
useful to change input parameters and see whether
the effects of these changes on the solution can be
anticipated. This what-if analysis, which we attempt
to do with many examples in the book, provides valu-
able insights and helps develop mathematical intu-
ition.



Spreadsheet Skills

Finally, students gain spreadsheet facility by working
through many of our examples. Students enter our
courses with a wide variety of spreadsheet skills—
some have excellent skills, others have few or no
skills—but all students leave our courses as very
competent spreadsheet users. The particular spread-
sheet package we use, Microsoft Excel, is the premier
spreadsheet package in today’s business world, and
students who know Excel have a definite edge in the
job market.

New Content and Methods

Most adopters of our approach will need to change
the way they teach MS. For some instructors, the
change may be great; for others it will be a natural
step in a process that has already begun. In terms of
content, we have given up teaching algorithms to
the mass MS audiences. Software packages make
algorithms unnecessary for all but MS/OR specialists.
In this book we have also eliminated all but a few
traditional algebraic formulations in favor of
spreadsheet formulations. We agree, at least in
principle, with some of our reviewers who argue that
something is lost by not going through the algebra.
However, we are convinced that the benefits of
spreadsheet modeling outweigh any potential loss.

Our approach is to teach modeling rather
than a collection of well-known models.
Admittedly, many of the examples in this book fall
into traditional categories, but our emphasis is differ-
ent. For example, when we discuss the transportation
model in Chapter 4, our intent is not to teach every
detail about this type of model (and have students
memorize these details). Instead, our intent is to
introduce a type of model that is very flexible for
modeling a variety of problems.

Regarding the teaching method itself, we have
found that the more hands-on we can make the
classes, the more students enjoy them and the
more they learn. At the very least, instructors should
be equipped with computer projection equipment so
that they can develop spreadsheet solutions (or
manipulate our files) in real time.

Although many instructors probably agree in
principle that a spreadsheet approach is a good idea,
they might not be aware of the difficulties this
approach can entail. We do not want to ignore these
difficulties, but we believe that with proper planning

they can be managed. We have found that grading is
the biggest challenge. Grading 50 spreadsheet files
(on 50 floppy disks) can definitely take more time
than grading 50 algebraic formulations on paper.
Similarly, giving an exam in a computer lab, where
each student must create one or more spreadsheet
files on a PC, can be a real headache unless the
details are carefully planned.

One way to avoid some of these problems is to
employ spreadsheet “shells,” where the structure of
the spreadsheet is given and the students then “fill in
the blanks” with appropriate formulas. We discuss
these below. Another problem can be the distribution
of computerized materials to the students. However,
by setting up a Web page or placing files on a net-
work, an instructor can easily distribute files, even
with daily updates if desired. This way, for instance,
if an example spreadsheet is nearly completed during
class, the completed file can be distributed right after
class—for immediate reinforcement. Various meth-
ods for dealing with these issues are discussed in the
Instructor’s Resource and Media Manual.

Using This Book

This book teaches by example. Students learn the
subjects by working through the examples. There is
not much “up front” discussion of basic content in
most of the chapters; students can usually dive right
into the examples. We believe this is the way stu-
dents learn the modeling process best, and we believe
it is most likely to hold their interest. Of course,
some concepts must be discussed generally before
specific examples can be given. A good illustration
is Chapter 11, on queueing models, where we believe
it is necessary to discuss such key concepts as the
exponential distribution, Little’s formula, and steady
state before students can really understand queueing
models.

Organization

Largely because of this example-based approach, the
book is very modular, which allows instructors to
cover only those topics and examples that are of most
interest to them. For example, in the mathematical
programming chapters (2 through 6), students need to
read through Section 2.4 of Chapter 2, particularly
~Section 2.3, which explains the basic concepts of
spreadsheet LP models and Excel’s Solver. If
instructors plan to cover nonlinear models, students



should also read Section 6.2 of Chapter 6, which cov-
ers some basic concepts of nonlinear optimization.
However, beyond these introductory discussions,
instructors can move freely from example to example
and chapter to chapter, choosing only those that inter-
est them. This modular approach is discussed more
thoroughly in the Instructor’s Resource and Media
Manual, which outlines several possible study plans.

Problems and Cases

The book contains a greater variety and number of
problems than any competing text. These range from
very straightforward to challenging. The difficulty
level is indicated by the headings “Skill-Building
Problems” and “Skill-Extending Problems,” the latter
being more challenging. There are also a number of
“Modeling Problems.” These are less structured than
the other problems and may require students to dis-
cuss the nature of the data that would be necessary to
solve a particular problem. Finally, most chapters
include one or two cases (written by Mark Broadie of
Columbia University). These cases, which are often
challenging, should be appreciated particularly by
MBA students because of the way they integrate with
other business disciplines.

Hctnmpanuing Materials

The package of materials that accompanies this book
is much more than a set of “ancillaries™; it is an inte-
grated package and is essential to the successful
teaching of the course.

B Instructor’s Resource and Media Manual.
Contains suggestions for teaching the course, includ-
ing discussions of classroom presentation, homework
assignments, team projects, and testing approaches;
course syllabi; optional uses of the book for different
objectives and audiences—for instance, for under-
graduates or MBA students, or for a finance or mar-
keting emphasis; plus instructions for the two
31/, - inch disks that come with the IRMM: the Excel
Solutions Disk and the Presentation Disk. Available
to all adopting instructors.

B Excel Solutions Disk. Contains complete “live”
Excel worksheet solutions for every example, prob-
lem, and case study in the book. Also contains shell,
or template, worksheets for the problems that provide
the structure for the worksheet solution with the num-
bers and formulas stripped out. Instructors may use
these shells as is, strip them further, or add a few

hints. We find these shells are helpful for larger class-
es or for undergraduates who might need extra help
formulating spreadsheet models, plus they force stu-
dents to enter pertinent information in particular cells
and thus make grading easier. For further assistance,
grading macros have been included for selected prob-
lems. These automatically check whether certain cells
contain correct information. In some cases they also
enter new inputs and check whether a student’s for-
mulas react correctly to the new inputs. A list of
solution and shell filenames is included in the IRMM.

B Presentation Disk. Contains PowerPoint slides
and accompanying Excel worksheets corresponding
to the examples, concepts, and chapter outlines.

B Student Excel Disk. Included with every new
copy of the book; contains Excel worksheets for all
in-text examples, data sets for problems, and Excel
add-ins, described below.

B Web Page. Provides an open communication
line for instructors and students to discuss our
approach to teaching MS, plus updates on software
and spreadsheet information and additional informa-
tion about the book (www.indiana.edu/~mgtsci).

B Videotape. This video introduction to the book
and course highlights our approach with in-class
sequences and an interview with the authors. '

Software

Several options are available. One is to order the
book with the following Excel add-ins, which are
available at no additional cost when ordered with the
book:

B EXCEL SOLVER UPGRADE from Frontline
Systems, the developers of Excel Solver, improves
the performance and robustness of your Excel 5.0 or
7.0 Solver. For more information on the Solver and
Frontline Systems, go to: http://www.frontsys.com

B  TREEPLAN by Michael Middleton is an add-in
that will generate decision trees for the material in
Chapter 8. This shareware version is compatible with
Excel 5.0 and later.

®E  MONTE CARLO/DISCRETE EVENT SIM-
ULATION MODULES from Sam Savage’s Insight:
Business Analysis Tools for Microsoft Excel
(Duxbury, 1998), is an add-in for the Monte Carlo
and queueing problems in Chapters 11 and 13.

B RETAILER is software for the case study in
Chapter 10.



If you favor more powerful software for decision
analysis and simulation, the following programs are
available at extra cost from the publisher:

B DPL by Applied Decision Analysis is Windows-
based professional software for both decision trees
and influence diagrams. The student version is identi-
cal to the professional version in capability but runs
slower. DPL is compatible with Excel.

B @RISK by Palisade Corporation is a profes-
sional add-in for Excel and Lotus for Windows for
Monte Carlo simulation. Many examples in Chapter
13 use @RISK. If you want more finance examples
like those in Chapter 13, order this software and the
accompanying book, Simulation Modeling Using
@RISK, by Wayne Winston. This student version is
identical to the professional version in capability and
contains many more financial, marketing, and opera-
tions applications.

B WHAT’S BEST! by Lindo Systems, an add-in
for optimization, is highly recommended for Lotus 1-
2-3 users. An introduction to What's Best! can be
found in the appendix to Chapter 2.
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