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PREFACE

OUR GOAL

We asked a recent Ph.D. in statistics what was the biggest surprise in her first year
working as an applied statistician in business and industry. “I was amazed at how
little I really knew, even about subjects about which I felt [ knew a lot” she answered
unhesitatingly. Her response motivated us to write this book.

Most texts on statistics describe the major technical tools (from summary
statistics and statistical inference to analysis of variance and multiple regression)
upon which the subject is based and then try to show how these are employed. We
do the reverse. We describe key problems in business and industry from product
design to field support and then show how statistics is used to address them. In doing
so, we leverage the insights gained from our combined 70 years in the trenches as
applied statisticians. Our major aim is to help readers worldwide become valuable
contributors on the job by providing them with insights into the types of problems
they are likely to encounter and how statistics is used to address them.

This book should be especially useful to:

» Students in statistics and related areas who want to learn how statistics is used
in business and industry.
 Practicing statisticians who wish to increase their effectiveness.

* Those in fields other than statistics, who are, or wish to be, local statistical
experts; for example, technically oriented Six Sigma black belts and master
black belts.

* MBASs and other specialists who wish to use data for better business decision
making.
In addition, this book should be of interest to:

* Students who have been intrigued by an introductory college, or possibly high

school, statistics course and are trying to decide whether to go for a career in
applied statistics.

» Academicians who want to add more practical applications to courses they
teach in statistics.

» Managers who would like to get a better understanding of how their operations
can benefit from statistics.

» Teachers of high school Advanced Placement courses in statistics in the U.S.
who want to make their courses more meaningful and better guide students.

xiii



XiV  PREFACE

We address readers with a wide range of backgrounds — only a one-semester
introductory course in statistics is assumed. Some technical concepts that we regard
as important, but are not typically taught in an introductory course are reviewed,
e.g., product life distributions (as an Appendix to Chapter 5) and the design of
experiments and simulation (in Chapter 3).

The book can serve as a supplemental text and instructor’s guide for introduc-
tory courses on applied statistics and statistical consulting. It is also well suited as
the prime text for a second course in applied statistics and for self-study by early-
career statisticians and practitioners.

TOPICS AND EMPHASIS

This book has three parts:

« Setting the stage: Overview of the role of statistics in general, and in business
and industry, in particular.

* Manufactured product applications. Chapters on the role of statistics in product
design (concepts and example), reliability assurance, manufacturing quality
improvement (concepts and example), further manufacturing applications and
product field support.

» Other applications: Chapters on the role of statistics for pharmaceutical prod-
ucts, financial services, business processes and further applications (including
the food, beverage and related industries, semiconductor products, telecom-
munications and statistical imaging).

We place heavy emphasis on getting the right data — a fundamental subject that
is often brushed aside in favor of discussions of statistical methods. Also we urge
that those applying statistics play a proactive role in projects as team members.
This calls, for example, for early involvement during the design of a product and
continued participation throughout the product’s life cycle.

SCOPE

Our comments reflect our many years as company-wide statistical resources for a
global conglomerate (GE). This has involved us in a rich diversity of problems
dealing with the design and manufacture of a wide variety of products (e.g., house-
hold appliances, locomotives, plastics, turbines, semiconductors). In addition, we
have been engaged in service applications both with businesses whose major func-
tion is to provide a service (e.g., commercial and consumer finance, television net-
works) and with service or business applications (e.g., scheduling, marketing. field
servicing) for operations that manufacture products.

To broaden the scope further, we have invited four contributing authors to
prepare two chapters and critically review the others. They are:

* Robert R. Starbuck (Assistant Vice President, Special Projects, Wyeth
Research) who wrote the chapter on pharmaceutical products.
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* William P. Alexander (Director of Quantitative Research, Wachovia
Securities) and Tim K. Keyes (Manager, Strategic Portfolio Decisioning, Cor-
porate Financial Services, GE) who wrote the chapter on financial services
applications.

* Professor William Q. Meeker (Professor of Statistics and Distinguished Pro-
fessor of Liberal Arts and Sciences at Iowa State University) who added
further perspective based on his academic and broad consulting experience.

Also, Colin McCulloch (Statistician, GE Global Research Center) wrote the section
on statistical image analysis in the chapter on Further Applications.

Our original intent was to include in this volume a detailed discussion about
the environment in which statisticians work today and some of the nontechnical
challenges they face, and to provide some added important technical pointers. We
have, in fact, drafted much of this material. Due to our (and our editors’) desire to
keep this book reasonably short, we have decided to leave these topics for future
books.

STATISTICIANS AND PRACTITIONERS

In addition to discussing the role of statistics, we talk about what statisticians do.
Our concept of a statistician, however, is not limited to those with formal degrees
in the subject. It also encompasses those with significant statistical knowledge and
understanding, often acquired by a combination of experience and self-study. Such
statistically oriented individuals might not regard themselves as statisticians, but are
still often considered to be local “statistical experts” by their peers.

We employ the term “practitioners” to refer to those who use statistics, but
whose knowledge and interest in the subject is more limited, such as engineers who
use point-and-click statistical software to analyze data. The number of such practi-
tioners is increasing rapidly with the improved accessibility to databases and the
availability of easy-to-use statistical software.

OTHER FEATURES

We rely heavily on specific examples and use these to illustrate key points.
Some of these examples are presented in great detail and, on occasion, precede the
discussion of the principles that they illustrate and run throughout an entire chapter.
Most are adapted from actual problems that we, or the contributing authors, have
encountered.

We conclude most chapters with a summary of “major takeaways” and two
types of discussion questions. General questions are directed at readers with limited
statistical training. Technical questions are meant for those who have knowledge of
statistics beyond the introductory course. They also provide us the opportunity to
raise added, and sometimes more complex, issues.

We have also created an ftp site for this book that can be easily located from
Wiley's home page. This provides tabulations of data for some of the examples and,
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in some cases, technical details of their analyses. We also plan to post on this site

a, hopefully very short, list of errors, thoughts that occur to us after submittal of the
manuscript, and reader comments.

AN INVITATION

We hope that you will enjoy reading this book as much as we enjoyed writing it. In
our continuing search for improvement (in possibly future editions), we invite and
welcome your comments and suggestions. We can be reached at gerryhahn@yahoo.
com and necipdoganaksoy @yahoo.com.
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PART I ~ , ,
SETTING THE STAGE

IN THIS part of the book we provide a brief review of the field and its
many applications with introductory chapters on:

o Statistics: An Overview

e Statistics in Business and Industry

In these chapters, as well as the book as a whole, we aim to impart our
excitement about statistics and its role in business and industry.
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