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PREFACE"

e e o

INTENDED AUDIENCE

Statistics, Data Analysis, and Decision Modeling was written to meet the need for an
introductory text that provides a basic introduction to business statistics and deci-
sion models/optimization, focusing on practical applications of data analysis and
decision modeling, all presented in a simple and straightforward fashion.

The text consists of 14 chapters in two distinct parts. The first eight chapters deal
with statistical and data analysis topics, while the remaining chapters deal with deci-
sion models and applications. Thus, the text may be used for:

* MBA or undergraduate business programs that combine topics in business sta-
tistics and management science into a single, brief, quantitative methods course.

* Business programs that teach statistics and management science in short, mod-
ular courses.

* Executive MBA programs.

* Graduate refresher courses for business statistics and management science.

SuUuBSTANCE

The danger in using quantitative methods does not generally lie in the inability to
perform the requisite calculations, but rather in the lack of a fundamental under-
standing of why to use a procedure, how to use it correctly, and how to properly
interpret results. The principal focus of this text is conceptual understanding using
simple and practical examples rather than a plug-and-chug or point-and-click men-
tality, as are often done in other texts, supplemented by appropriate theory. On the
other hand, the text does not attempt to be an encyclopedia of detailed quantitative
procedures, but focuses in on useful concepts and tools for today’s managers.

To support the presentation of topics in business statistics and decision modeling,
this text integrates fundamental theory and practical applications in a spreadsheet
environment using Microsoft Excel 2007 and various spreadsheet add-ins, specifically:

* PHStat, a collection of statistical tools that enhance the capabilities of Excel;
published by Pearson Education.

* A time limited professional version of Crystal Ball (including CBPredictor for
forecasting and OptQuest for optimization), the most popular commercial pack-
age for risk analysis.

e TreePlan, a decision analysis add-in.

* SimQuick, an Excel-based application for process simulation, published by
Pearson Education.

® Premium Solver, a more powerful version of Excel’s Solver.

These tools have been integrated throughout the text to simplify the presentations
and implement tools and calculations so that more focus can be placed on interpretation
and understanding the managerial implications of results. However, as not to disrupt
the flow of the text discussion and distract from conceptual understanding, we have
placed boxed “Notes” for Excel, PHStat, and other add-ins that provide procedural
details of using specific functions, tools, or techniques where appropriate.

* SE N E N IUEHCF TR, REUMBR T RE RS 8 B “Geit i REH", IR B R, RN AT VAT
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New 10 THIs EDITION

The fourth edition of this text has been substantially re-written to improve clarity

and pedagogical features. Many significant changes have been made in this edition.
These changes include the following.

1. Spreadsheet-based tools and applications are now compatible with Microsoft
Excel 2007, which is used throughout this edition.

2. Every chapter has been carefully revised to improve clarity of the material. Many
explanations of critical concepts have been enhanced using new business exam-
ples and data sets.

3. Key decision modeling chapters in Part 2 of this book have been significantly
revised and reorganized. These are Chapter 9-Building and Using Decision Models,
Chapter 13-Linear Optimization, and Chapter 14-Integer and Nonlinear Optimization.

4. Theory and extensive computational formulas have been relegated to end of
chapter Appendixes to provide better flexibility for instructors, and not impede
learning essential concepts and skills.

5. End-of-chapter material has been enhanced and reorganized to include Basic
Concepts Review Questions that focus on the understanding of fundamental terms
concepts; Skill-Building Exercises that facilitate experiential learning and Excel-
based skills, and Problems and Applications, which provide a wide variety of
numerical exercises and practical applications to real and/or realistic data sets or
problem scenarios. New cases are introduced in most chapters.

To THE STUDENTS

The CD-ROM accompanying this text contains all the data and model files used
throughout the text in examples, problems, and exercises.* These are also available on
the text’s Web site, www.pearsonhighered.com/evans. Versions of a variety of soft-
ware packages, including PHStat, SimQuick, Crystal Ball, and Premium Solver, are also
available in connection with this text. For complete information on these, please also
visit www.pearsonhighered.com/evans.

To THE INSTRUCTORS

T DT A

To access instructor solutions files please visit pearsonhighered.com/evans and
choose the instructor resources option. A variety of instructor resources are available
for instructors who register for our secure environment. The files for each chapter,
including PowerPoint presentations, are available for download.

As a registered faculty member, you can login directly to download resource files,
and receive immediate access and instructions for installing Course Management con-
tent to your campus server.

Need help? Our dedicated Technical Support team is ready to assist instructors
with questions about the media supplements that accompany this text. Visit:
http://247.pearsoned.com/ for answers to frequently asked questions and toll-free
user support phone numbers.

ii
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Data and Business Decisions

INTRODUCTION

phrase one often hears in many companies today is, “In God we
74 trust; all others use data.” Modern organizations truly manage by
fact—they depend on complete and accurate data for performance evalu-
ation, improvement, and decision making. However, many organizations
ignore the most important data they need to make good decisions. This
may occur for several reasons:

» They may not fully understand what to measure or how to measure.
» They may be reluctant to spend the required time and effort.

» They may feel they can make decisions by instinct and do not need
data.

» They may fear discovering problems or poor performance that data
may uncover.

Even if organizations do gather data, they may not interpret them properly.

Information derives from analysis of data. Analysis refers to extracting
larger meaning from data to support evaluation and decision making. One
of the most important tools for analyzing data in business is statistics,
which is the science of collecting, organizing, analyzing, interpreting, and
presenting data. Modern spreadsheet technology, such as Microsoft
Excel, has made it quite easy to organize, analyze, and present data.

Data also provide key inputs to decision models. A decision model is a
logical or mathematical representation of a problem or business situation.
Decision models establish relationships between actions that decision
makers might take and results that they might expect, thereby allowing the
decision makers to predict what might happen based on the model
assumptions. For instance, the manager of a grocery store might want to
know how best to use price promotions, coupon programs, and advertis-
ing to increase sales. In the past, grocers have studied the relationship of
sales volume to programs such as these by conducting controlled experi-
ments to identify the relationship between actions and sales volumes.’
That is, they implement different combinations of price promotions,
coupon programs, and advertising (the decision variables) then observe



