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PREFACE

his introductory college statistics text is designed for students who have only
a high school background in mathematics as a prerequisite. It differs from
most other texts in two ways:

1. Real data sets. Explanations of basic statistical concepts and methodology
are based on and motivated by the use of real data sets.

2. Teaching by example. Concepts and statistical methods are explained in
examples. Many examples arise as questions posed about the data sets.

This practical orientation helps the student to relate statistics to real-life problems,
and develops a pattern of thought that will persist after the student enters the
working world. The American Statistical Association (ASA) sponsors an annual
conference on “Making Statistics More Effective in Schools of Business,” where
there is a substantial consensus among the participants on the following point:
Students are most effectively motivated by seeing statistics at work in real appli-
cations, problems, cases, and projects. In much of the current teaching of sta-
tistics, there is a limited opportunity for students to work with real data or to
make serious use of statistical computing.

The text contains six real data sets to help motivate students. These data sets
are also available on diskette (at no charge to adopters).

APPENDIX A The first 100 observations from the set of actual starting salaries,
majors, and colleges of 1,795 University of Florida graduates during the period
from Fall 1989 to Spring 1991. (The complete data set is available on diskette.)

APPENDIX B The starting salaries (extracted from Appendix A) of bachelor’s
degree graduates of the Colleges of Business Administration, Engineering, Liberal
Arts and Sciences, Journalism, and Nursing.

APPENDIX C  The per-member per-month costs accrued by physicians in a man-
aged-care health maintenance organization (HMO).

APPENDIX D  Length, weight, and DDT measurements for various species of fish
collected from the Tennessee River, Alabama, and its creek tributaries.

APPENDIX E  Checkout times for 500 customers at a Publix supermarket.

APPENDIX F The tar, nicotine, and carbon monoxide rankings of 372 domestic
cigarette brands, as determined by the Federal Trade Commission.
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Through examples and exercises, these data sets are used to develop the notion
of a population and a sample, to demonstrate the need for data description, to
develop the notion of a sampling distribution, and to motivate the inferential
methods commonly studied in an introductory statistics course.

In addition to teaching using data sets and examples, the fifth edition retains
the following features of the earlier editions:

1. Case studies Four case studies that detail specific and interesting current
events are used in each chapter to pose questions for the student. These case
studies are exctracted from journals, newspapers, and magazines. The first
case study in each chapter, presented as a section in the text, demonstrates
how to apply the statistical techniques learned in the chapter to solve a
practical problem. The student is left to answer the questions posed by the
three case studies given at the end of the chapter. (Refer to the Table of
Contents for a list of the case studies.)

2. Examples The text, as its name implies, employs the “teaching by example”

method. Each section contains several worked examples to demonstrate how
to solve various types of statistical problems encountered in the real world.

3. Key concepts highlighted Throughout the text, key concepts are highlighted.

a. Definitions are boxed.

b. Steps for constructing bar graphs, performing statistical calculations, and
conducting statistical tests are listed and boxed for each procedure.

c. Key words, which must be added to a student’s vocabulary, are listed at
the end of each chapter.

d. Key formulas are listed at the end of each chapter.

e. Warnings, indicating situations where a student might misuse a statistical
technique, are presented in boxed form. The student is directed to specific
alternative methods.

4. Real data (referenced) exercises Since most students learn best by doing,

the text contains a large number (over 1,000) of exercises. The answers for

odd-numbered exercises are provided at the end of the text. Each chapter

contains exercises at the end of each section and a set of Supplementary

Exercises at the chapter’s end. The exercises are of two types:

a. Learning the Mechanics These exercises are intended to be straightfor-
ward applications of the new concepts presented in the section. They are
introduced in a few words and are unhampered by a barrage of background
information designed to make them “practical,” but which often detracts
from instructional objectives. Thus, with a minimum of labor, the student
can recheck his or her ability to comprehend a concept or definition.

b. Applying the Concepts The mechanical exercises are followed by realistic
exercises that allow the student to see applications of statistics to the
solutions of a variety of real-world problems. Almost all of these exercises
contain data or information extracted from newspaper articles, magazines,
and journals. Once the mechanics are mastered, these exercises develop
students’ skills at comprehending realistic problems that describe situations
to which the techniques may be applied.

PREFACE
xii



5. Computer printouts To allow the instructor to emphasize interpretation of
the statistical results, printouts generated from statistical computer software
packages are presented throughout the text. The computer printouts for three
commercial software packages—Minitab, SAS, and SPSS—are displayed.

6. Reduced emphasis on probability formulas Based on the recommendations
of the ASA, the emphasis on probability formulas is reduced in this intro-
ductory text. The probability chapter (Chapter 4) presents only the essential
probability concepts (e.g., mutually exclusive events, conditional probability,
and independent events) needed to apply the statistical inferential techniques
in later chapters. Problem solving for the sake of problem solving is avoided.

7. Reduced emphasis on analysis of variance formulas The text adopts a com-
puterized rather than a “cookbook” approach to ANOVA in Chapter 13. Tedi-
ous calculation formulas are relegated to an optional section; the emphasis
is on understanding designed experiments and interpretation of computer
printouts.

The fifth edition contains several substantial modifications, additions, and
enhancements.

1. Computer labs Easy-to-follow instructions on how to use the statistical
analysis commands of SAS, SPSS, and Minitab are provided at the end of
most chapters. Except where noted, the commands are appropriate for both
the mainframe and PC versions of the packages.

2. Computer activities The text is now accompanied by ASP, a user-friendly,
totally menu-driven statistical software package designed to run on IBM-
compatible PCs. To encourage the use of computers in the statistical analysis
of data, the student is asked to analyze a particular data set with ASP (or
any other package) at the end of the relevant chapters. An ASP tutorial is
provided in Appendix H.

3. Collecting data (Chapter 1) The importance of collecting data with random
(and representative) samples is emphasized by moving this material from its
original location in Chapter 7 to Chapter 1 (Section 1.5).

4. Descriptive methods for assessing normality (Chapter 6) A new section
(Section 6.3) on determining whether a data set is approximately normal
has been added to Chapter 6, A Continuous Probability Distribution: The
Normal Distribution. In addition to the traditional graphical methods (his-
togram, stem-and-leaf display), we present the ratio of the interquartile range
to the standard deviation as a check on normality. The emphasis on these
techniques early in the text makes the student aware of the importance of
checking assumptions in later chapters.

5. The z statistic versus the t statistic in statistical inference (Chapter 8) We
have expanded the discussion of the proper use of z and t in Chapter 8,
Estimation of Population Parameters: Confidence Intervals. The importance
of knowing the value of the population variance, o2, as well as the size of
the sample (large or small), is emphasized.
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6. The relationship between confidence intervals and tests (Chapter 9) A
new section (Section 9.1) emphasizing the similarities and differences be-
tween a confidence interval and a two-tailed hypothesis test has been added
to Chapter 9, General Concepts of Hypothesis Testing.

7. Earlier presentation of p-values (Chapter 9) The section on Reporting Test
Results: p-Values (Section 9.6) is now presented much earlier in the pair of
chapters on hypothesis testing. This enables the instructor to emphasize, if
desired, the interpretation of results from computer printouts in Chapter 10,
Hypothesis Testing: Applications.

8. Power curves (Chapter 9) Power curves have been added to the optional
section on calculating B and the power of a test (Section 9.7).

9. t-Test for the population coefficient of correlation (Chapter 11) Earlier
editions presented a test for zero correlation in the population based on a.
table of sample correlation coefficients. In this new edition, we replace the
r test with the more familiar and equivalent t-test (Section 11.7) in Chapter
11, Simple Linear Regression and Correlation.

10. Multicollinearity in multiple regression (Chapter 12) A new section on
multicollinearity (Section 12.15) has been added to Chapter 12, Multiple
Regression and Model Building. The emphasis is on how to detect multi-
collinearity and its associated problems, and remedial measures.

11. Analysis of variance chapter moved and expanded (Chapter 13) The
ANOVA chapter now follows the two regression chapters. This move enables
us to add two new sections to Chapter 13. In new optional Section 13.9, we
demonstrate the regression modeling approach to ANOVA; in new Section
13.10, we use regression residuals to check the ANOVA assumptions.

12. Logistic regression (Chapter 14) As an optional section (Section 14.5),
we have added material on using logistic regression to model categorical
probabilities in Chapter 14, Categorical Data Analysis.

13. Nonparametric regression (Chapter 15) In addition to Spearman’s test for
rank correlation, we also cover a new nonparametric test in Chapter 15:
Theil’s test for zero slope in regression (Section 15.8).

14. Case studies updated The case studies are updated, where necessary, and
several new case studies are included.

15. More exercises with “real” data Many new “real-life” exercises have been
added to each chapter. These exercises, like the case studies, are extracted
from news articles, magazines, and professional journals to give students
the opportunity to apply their knowledge of statistics to current practical
problems.

Numerous less obvious changes in details have been made throughout the text
in response to suggestions by current users of the earlier editions.
The text is also accompanied by the following supplementary material:

1. Student’s solutions manual (by Nancy S. Boudreau) A student’s exercise
solutions manual presents the full solutions for half (the odd) exercises con-
tained in the text.
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2. Instructor’s solutions manual (by Mark Dummeldinger) The instructor’s
exercise solutions manual presents the solutions to the other half (the even)
exercises and all case studies contained in the text. For adopters, the manual
is complimentary from the publisher.

3. ASP statistical software diskette New to this edition, the text includes a
5%” diskette containing the ASP program, A Statistical Package for Business,
Economics, and the Social Sciences. ASP, from DMC Software, Inc., is a user-
friendly, totally menu-driven program that contains all of the major statistical
applications covered in the text, plus many more. ASP runs on any IBM-
compatible PC with at least 512K of memory and two disk drives. With ASP,
students with no knowledge of computer programming can create and analyze
data sets easily and quickly. Appendix H contains start-up procedures and a
short tutorial on the use of ASP. Full documentation is provided complimen-
tary to adopters of the text.

4. Minitab supplement (by David D. Krueger and Ruth K. Meyer) The Minitab
computer supplement was developed to be used with Minitab Release 6.1, a
general-purpose statistical computing system. The supplement, written expe-
cially for the student with no previous experience with computers, provides
step-by-step descriptions of how to use Minitab effectively as an aid in data
analysis. Each chapter begins with a list of new commands introduced in the
chapter. Brief examples are then given to explain new commands, followed
by examples from the text illustrating the new and previously learned com-
mands. Where appropriate, simulation examples are included. Exercises, many
of which are drawn from the text, conclude each chapter. A special feature
of the supplement is a chapter describing a survey sampling project.

5. Appendix data sets on diskette For adopters, the complete data sets in the
appendices are available on either a 3%" or a 5%" IBM PC diskette (ASCII
format), complimentary from the publisher.

6. Exercise data sets on diskette Also for adopters, the data for all exercises
containing 20 or more observations are available on either a 3%" ora 5&” IBM
PC diskette (ASCII format). A list of these exercises follows this preface on
pages xvii and xviii.

7. Test bank (by Mark Dummeldinger) This manual provides a large number
of test items utilizing real data.

8. DellenTest This unique computer-generated random test system is compli-
mentary to adopters. Utilizing an IBM (or compatible) PC and printer, the
system will generate an almost unlimited number of quizzes, chapter tests,
final examinations, and drill exercises. At the same time, the system produces
an answer key and student worksheet with an answer column that exactly
matches the column on the answer key.

9. ASP Tutorial and Student Guide (by George Blackford) Most students have
little trouble learning to use ASP without documentation. Some, however,
may want to purchase the ASP Tutorial and Student Guide. Bookstores can
order the tutorial from DMC Software, Inc., 6169 Pebbleshire Drive, Grand
Blanc, MI 484309.
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