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PREFACE 1

The texts in this initial series of books were selected to directly correspond to each of the required
ocourses in China’ s MBA programs. The books were selected for reprinting by faculty members
at the Ivey Business School, The University of Western Ontario, Canada.

The Richard Ivey School of Business is a professional School within The University of Western
Ontario (UWO), one of Canada’ s oldest universities. Although Ivey is based in London, On-
tario, it also has campuses in Mississauga ( Toronto), Ontario and most recently, in Hong Kong.

Historically the School has been a leader in management development. A partial list of achieve-

ments follows.

o In 1922, the first undergraduate business department in Canada was established.

* In 1932, the school began to publish its own journal. Known as Ivey Business Quarterly,
it reaches out to bath academic and management audiences and enjoys a circulation of
10 000 in 25 countries. '

e In 1948, Canada’ s first executive development program and first MBA program were es-
tablished.

* In 1961, Canada’ s first Ph. D. program in business was introduced.

¢ In 1974, official designation was received by the Federal Government as Canada’ s first
Centre for International Business Studies (CIBS).

* In 1975, Ivey opened its own case and publications office. This office now holds an in-
ventory of 2 000 cases. In 1998, Ivey cases were being distributed to over 100 teaching
institutions and 100 corporations in over 20 countries. Ivey is the second largest producer

~ of management case studies in the world (and the largest producer of Asian cases), with
over 1 000 000 copies studied each year by people outside the university.

* In 1978, commencement of its first international student exchange program took place.

Over twenty such exchange programs are now in place.

* In 1984 the School took a leading role in establishing the National Centre for Mzmage-
ment Research and Development in London with support from the Canadian Federal Gov- -

ernment.

* 1984 also marked the beginning of a continuing linkage with Tsinghua University, one




which has involved visiting scholars, materials development and publication, and various
training initiatives.

In 1992, Ivey was selected to be the editorial home for the 1993-1997 period for the
Journal of International Business Studies, the leading international business journal.

In 1993, Canadian Business magazine’ s survey rated Ivey as the top MBA School in
Canada, according to all groups: CEOs, human resources executives, and placement con-
sultants. This ranking has been re — confirmed every year. In 1994, Asia, Inc. rated
Ivey among the World’ s Top 25 Business Schools for Asians.

In 1997, the Journal of International Management named Ivey the world’ s leading
contributor in the previous decade to the international strategic management literature, a-
head of Harvard & Kellogg. Business Week magazine ranked Ivey as one of the top inter-
national business schools in the world, alongside INSEAD and LBS; and US News and
World Report selected Ivey as one of the top 15 business school in the world for executive
development programs.

As of 1998, the School had 65 full — time faculty who annually taught 600 regular and executive
MBA, 300 undergraduate, and 40 Ph. D. students, plus executives in a wide range of non — de-

gree programs.

The faculty members who selected each book for reprinting all have Ph. D. s from major busi-
ness schools such as Harvard, Wharton, Michigan, M. I. T., and Ivey. Each professor care-
fully reviewed the various books available to ensure the best possible choices of material for the
China market. We are confident you will be pleased with their selection.

Richard Ivey School of Business
The University of Western Ontario
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The purpose of this book is to give students, primarily those in the fields of business
administration and economics, a conceptual introduction to the field of statistics and its
many applications. The text is applications oriented and written with the needs of the
nonmathematician in mind; the mathematical prerequisite is knowledge of algebra.

APPLICATIONS AND METHODOLOGY

®E e BEHRET8 SR EER S

Applications of data analysis and statistical methodology are an integral part of the
organization and presentation of the text material. The discussion and development of
each technique is presented in an application setting, with the statistical results
providing insights to decisions and solutions to problems.

Although the book is applications oriented, we have taken care to provide sound
methodological development and to use notation that is generally accepted for the topic
being covered. Hence, students will find that this text provides good preparation for the
study of more advanced statistical material. A bibliography to guide further study is
included as an appendix.

CMNGES‘«m' .THE SixtH EDITION
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We appreciate the acceptance of and positive response to the previous editions of this
text. Accordingly, in making modifications for this new edition, we have maintained the
presentation style and readability of those editions. The significant changes are
summarized here.

MORE EXAMPLES AND MANY EXERCISES
BASED ON REAL DATA

We have continued the emphasis on helping students understand the wide range of
statistical applications by updating and expanding the examples and exercises based on
real data and actual statistical studies. Sources such as The Wall Street Journal, Business
Week, USA Today, Fortune, Forbes, Financial World, and Barrons are used to provide
referenced applications and exercises that demonstrate uses of statistics in business and
economics. The use of real data enables students to learn about not only the statistical
methodology, but also the application.

MINITAB AND EXCEL SPREADSHEET APPENDIXES

The illustrations of computer output within the main body of the text were generated by
using the Minitab statistical software package. Today most statistical packages are
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similar enough in output format that users of other software packages should have little
difficulty with interpretation. However, as requested by instructors not using Minitab,
the main body of the text does not include the detailed instructions necessary to generate
the computer output. Chapter appendixes have been added that describe the Minitab
instructions used to generate the output shown in the chapter.

Spreadsheet appendixes have been added to selected chapters to show the statistical
capabilities of modern spreadsheet systems. Microsoft Excel is used to illustrate and
step-by-step instructions are included. '

sseesssoeee QUALITY MANAGEMENT APPLICATIONS
THROUGHOUT THE TEXT

The use of statistics for the improvement of quality is demonstrated throughout the text.
In many chapters, examples and exercises are based on such applications as improving
customer service and improving production processes. Chapter 20 is devoted exclu-
sively to the topic of quality control.

- zeseeooeeee TYPES OF DATA

The introduction to data measurement in Chapter 1 has been simplified to the
distinction between quantitative and qualitative data. Detailed discussion of nominal,
ordinal, interval, and ratio data is left to Chapter 19, Nonparametric Methods. Although
the emphasis on data measurement has been reduced, a discussion of cross-sectional and
time series data has been added to Chapter 1 because of the importance of such data in
business and economics.

:asseeseeee BIVARIATE DATA AND CORRELATION APPEAR EARLIER

We present bivariate data in Chapter 2 with crosstabulations and scatter diagrams to help
students begin the important process of understanding the relationship between vari-
ables. In Chapter 3 we introduce covariance and correlation as descriptive measures for
bivariate data.

22se000eeee ADDITIONAL SAMPLING METHODS
PRESENTED IN CHAPTER 7

Chapter 7 is used to introduce sampling and sampling distributions. The emphasis is on
simple random sampling, but a new section at the end provides an overview of
additional sampling methods. Included are stratified simple random sampling, cluster
sampling, and systematic random sampling. The importance of probability sampling
methods and the drawbacks of convenience and judgmental sampling are noted. A more
detailed discussion of these topics and presentation of the appropriate methodology are
deferred to Chapter 21, Sample Survey.

»ssee0eeeeee MULTIPLE COMPARISON SECTION IN
CHAPTER 13 REVISED

Previously, we covered three methods of conducting multiple-comparison tests based on
analysis of variance. The section has now been shortened and simplified with an
emphasis on Fisher’s least significant difference method.
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Preface XXIX

CHANGES TO REGRESSION ANALYSIS IN
CHAPTERS 14, 15, AND 16

Chapters 14 and 15 have been revised to provide parallel treatments of simple linear
regression and multiple regression. Both chapters begin with the regression model
fotlowed by the regression equation and the use of the least squares method to develop
the estimated regression equation. The coefficient of determination follows as a measure
of how well the estimated regression equation fits the data. Then we provide a full
discussion of the model assumptions. Both chapters conclude with the standard tests for
significance, residual analysis, and the identification of outliers. Chapter 16 on model
building continues to be an important part of the complete regression package; it
includes issues that may be of interest to instructors and students who have the time and
desire to study regression analysis in more depth.

NEW STATISTICS IN PRACTICE APPLICATIONS

To emphasize the application of statistics, we open each chapter with an actual situation
supplied by practitioners in business and economics. Each Statistics in Practice briefly
describes an organization and a problem in which the statistical methodology introduced
in the chapter has been applied. New applications from Busiress Week, Nevada
Occupational Health Clinic, and Fisons Corporation have been added to other applica-
tions featuring Procter & Gamble, Polaroid, Monsanto, Xerox, Dow Chemical, and
Colgate-Palmolive. The table at the end of this preface lists the organizations and
applications described.

NEW CHAPTER ON DECISION ANALYSIS

Chapter 22 has undergone a significant revision. A new application involving construc-
tion of condominiums is presented to guide the student through the fundamentals of
using probability and expected value in the decision analysis process.

500000000000

FH0000000000

We have continued many of the features that appeared in previous editions. Some of the
important ones follow.

METHODS EXERCISES AND APPLICATIONS EXERCISES

The end-of-section exercises are split into two parts, Methods and Applications. The
Methods exercises require students to use the formulas and make the necessary
computations. The Applications exercises require students to use the chapter material in
real-world situations. Thus, students first focus on the computational “nuts and boits,”
then move on to the subtleties of statistical application and interpretation.

SELF-TEST EXERCISES

Certain exercises are identified as self-test exercises. Completely worked-out solutions
for those exercises are provided in an appendix at the end of the text. Students can
attempt the self-test exercises and immediately check the solution to evaluate their
understanding of the concepts presented in the chapter.
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NOTES & COMMENTS

At the end of many sections, we provide Notes & Comments designed to give the
student additional insights about the statistical methodology and its application. Notes &
Comments include warnings about or fimitations of the methodology, recommendations
for application, brief descriptions of additional technical considerations, and other
maters.

COMPUTER CASES

Many chapters have computer cases, which contain problem scenarios accompanied by
data sets of modest size. Computer solution by Minitab, The Data Analyst, a
spreadsheet, or another statistical software package is required. Each case outlines a
managerial report that the student prepares to summarize statistical results as well as
present interpretations and recommendations. The data sets for all computer cases are
available on a data disk that accompanies the text.

COMPUTER SOFTWARE

The text contains numerous examples and discussions of the important role of statistical
software packages in the computation and presentation of statistical results. Use and
interpretation of the computer output provided by Minitab are illustrated in the main
body of the text. Chapter appendixes have been added that provide the Minitab
instructions necessary to generate the within-chapter illustrations. Additional appen-
dixes show how some of those analyses can be conducted with modem spreadsheet
packages. Microsoft Excel is used.

DATA DISK

Data sets for text examples, exercises, and computer cases are available on a special
data disk accompanying the text. Data disks containing the data sets in a format
acceptable to Minitab, Microsoft Excel, and The Data Analyst can be obtained
shrink-wrapped with the text.

The text gives the instructor a reasonable amount of flexibility in selecting material to
satisfy specific course needs. A possible outline for a two-quarter sequence follows.

Possible Two-Quarter Course Qutline
First Quarter Second Quarter
Data and Statistics : Hypothesis Testing (Chapter 9)

(Chapter 1) Two-Population Cases (Chapter 10)
Descriptive Statistics (Chapters 2 and 3) Inferences about Population Variances
Introduction to Probability (Chapter 4) {Chapter 11)

Probability Distributions {Chapters 5 and 6) Tests of Goodness of Fit and Independence
Sampling and Sampling Distributions (Chapter 12)

(Chapter 7) Analysis of Variance and Experimental

Interval Estimation (Chapter 8) Design (Chapter 13)

Regression Analysis (Chapters 14 and 15)
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Other possibilities for such a course depend on the time availabie and the background of
the students. Topics such as model building in regression analysis (Chapter 16), index
numbers (Chapter 17), forecasting (Chapter 18), nonparametric methods (Chapter 19),
quality control (Chapter 20), sample surveys (Chapter 21), and decision analysis
(Chapter 22) can be selected at the option of the instructor to meet the special needs of
a particular academic program. However, it is not possible to cover all the material in
one semester of in two quarters unless some of the topics have been studied previously.

.0.0'!'..'0“....‘

We owe a debt to many of our colieagues and friends for their helpful comments and
suggestions in the development of this text. Among them are:

Mohammad Ahmadi Jamshid C. Hasseini Bill Seaver
Cheryl Asher C. Thomas Innis Alan Smith

"~ Robert Balough Ben Isselhardt : Stephen Smith
Abdul Basti Jeffrey Jarrett Suzanne Smith
Harry Benham Robert Bruce Jones William E. Stein
Michael Bemkopf Frank Kelly Willban Terpening
John Bryant David Krueger Ted Tsukahara
Peter Bryant Martin S. Levy Hiroki Tsurumi
Terri L. Byczkowski Thomas McCullough Victor Ukpolo
Michael Cicero Bette Midgarden Ebenge Usip
Robert Cochran Glenn Milligan Cindy van Es
Robert Collins David Muse Andrew Welki
John Cooke Roger Myerson Ari Wijetunga
David W. Cravens Richard O’Connell Donald Williams
George Dery Al Palachek Roy Williams
Gopal Dorai Diane Petersen-Salameh J.E. Willis
Edward Fagerlund Tom Pray ~ Mustafa Yilmaz
Nicholas Farnum Ruby Ramirez Gary Yoshimoto
Sharon Fitzgibbons Tom Ryan Charles Zimmerman
Jerome Geaun James R. Schwenke Greg Zimmerman
Paul Guy

A special thanks is owed to our associates from business and industry who supplied
the Statistics in Practice features. We recognize them individually by a credit line on
each Statistics in Practice article. In addition, we acknowledge the cooperation of
Minitab, Inc., in permitting the use of Minitab statistical software in this text. Finally,
we are also indebted to our editor, Mary C. Schiller, and others at West Publishing
Company for their editorial counsel and support during the preparation of this text.

David R. Anderson
Dennis J. Sweeney
Thomas A. Williams

February 1996
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An Qverview of Statistics in Practice Features

Chapter .
Number Chapter Title Organization Featured Application Topic
1 Data and Statistics Business Week Subscriber sample survey and use of
statistics
2 Descriptive Statistics I. Tabular and Colgate-Palmolive Quality assurance for heavy duty
Graphical Approaches detergents
3 Descriptive Statistics II. Measures of ~ Barnes Hospital Time spent in hospice program
Location and Dispersion
4 Introduction to Probability Morton International Evaluation of customer service testing
program
5 Discrete Probability Distributions Xerox Performance test of an on-line
computerized publication system
6 Continuous Probability Distributions Procter & Gamble Manufacturing strategy
7 Sampling and Sampling Distributions ~ Mead Estimating the value of Mead forest
ownership
8 Interval Estimation - Dollar General Sampling for estimation of LIFO
inventory costs
9 Hypothesis Testing Harris Testing for defective plating
10 Statistical Inference about Means and  Fisons Evaluation of new drugs
Proportions with Two Populations .
11 Inferences about Population Variances  U.S. General Accounting Office Water pollution control
12 Tests of Goodness of Fit and United Way Determining community perceptions of
: Independence charities
13 Analysis of Variance and Experimentzl ~ Burke Marketing Services New product design
Design
14 Simple Linear Regression and Polaroid Corporation Aging study of film
Correlation
15 Multiple Regression Champion International Control of pulp bleaching process
16 Regression Analysis: Model Building ~ Monsanto Feed development for chickens
17 Index Numbers U.S. Department of Labor, Bureau of  Consumer price index
Labor. Statistics
18 Time Series Analysis and Forecasting ~ Nevada Occupational Health Clinic  Forecasting revenue
19 Nonparametric Methods West Shell Realtors Comparison of real estate prices across
neighborhoods
20 Statistical Methods for Quality Control  Dow Chemical U.S.A. Statistical proccss control
21 Sample Survey Cincinnati Gas & Electric Survey of commercial customers
22 Decision Analysis Ohio Edison Choice of best type of particulate control

equipment
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