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PREFACE

This text is designed to enable students to grasp important concepts in statistics.
For a one-semester course in statistics, the text contains basic and essential top-
ics such as descriptive statistics, probability, estimation, hypothesis testing, and
linear regression. Two years of high school algebra serve as a prerequisite.

Many students are apprehensive about their first course in statistics. Under-
standing Basic Statistics is written to help students learn and enjoy statistics. The
writing style is friendly and informal with concepts demonstrated through well-
chosen and carefully presented examples. Guided exercises within the reading
material lead students through additional examples. These guided exercises ask
students to respond to leading questions so that the students can begin to ask
the right questions themselves as they analyze and solve problems.

Each section is followed by problems selected from a wide range of fields.
Most of these problems are from referenced sources such as newspapers, jour-
nals, and reference books. In addition, there are problems using more compre-
hensive data sets. These data sets are listed in Appendix II and also are incor-
porated on data diskettes available for Minitab and ComputerStat. Finally, each
chapter ends with a chapter summary, list of important words and symbols, com-
prehensive chapter problems, linking concepts questions that ask students to
write about the relation among concepts from several chapters, and a Using Tech-
nology section. All of these features are designed to help students master the con-
cepts, techniques, and applications of statistics appropriate to an introductory
statistics course.

Key Pedagogical Features

® Detailed Examples show students how to select and use appropriate statisti-
cal procedures.

® Guided Exercises immediately follow an example. Each guided exercise gives
the student a chance to work with a new concept before another is presented.
The student must examine and analyze characteristic features of a problem
similar to the preceding example. Complete worked out solutions appear
beside each exercise to give immediate reinforcement to the learning process.

® Calculator Notes give a general discussion regarding appropriate calculator
use or give sample screens from the Texas Instruments TI-82 graphics calcu-
lator, showing how this calculator performs designated operations. The cal-
culator notes are general enough to apply to a wide variety of calculators.
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Section Problems require the student to use all the new concepts mastered in
the preceding section. The section problems reinforce the material of the exam-
ples and exercises by providing additional work in practical applications. The
applications in the section problems are drawn from a variety of actual data
resources such as popular newspapers, research journals, archaeological field
reports, reference books, sports encyclopedias, U.S. census data, and so forth.
The applications illustrate connections of statistics to a wide range of fields
including health, consumer issues, environmental issues, business applications,
sports, weather, education, student life, natural and physical sciences, archae-
ology, and human interest. Key steps to solutions of odd-numbered problems
are contained in the solutions section at the end of the text.

Data Disk Problems designated by the icon n utilize real-world referenced
data sets. The data are included in Minitab portable files on a data diskette
and as class demonstrations in the software package ComputerStat that
accompanies this text. These data are shown in Appendix II as well so that
students can use other statistical software packages or calculators to process
the data in an appropriate way.

Chapter Summaries and Important Words and Symbols occur at the end of
each chapter to help students review the concepts of the chapter.

Chapter Review Problems, comprehensive problems that appear at the end of
each chapter, cover each topic introduced in the chapter. Many chapter prob-
lems require material and concepts from several sections. Most important, the
student must decide what technique to apply to a problem. As in actual appli-
cations, the position of the problem does not indicate which section the stu-
dent should refer to for the method of solution.

Data Highlights are problems based on general consumer questions or on real
data from newspapers, magazines, and journals. Appearing at the end of each
chapter, they ask the student to apply appropriate statistical methods from
the chapter.

Linking Concepts provide students the opportunity to extend their thinking
and look at statistical concepts from a broader perspective. This feature
includes problems that ask the student to discuss and write brief essays about
main concepts from the chapter and related topics from prior chapters.

Using Technology sections occur at the end of each chapter. In many institu-
tions it is possible to introduce the beginning statistics student to statistical
software packages. The Using Technology sections feature published raw data
and situations from a variety of fields. The problems in these sections can be
solved using almost any appropriate statistical computer software package,
and in many cases, by using a graphing calculator. We have tailored the exer-
cises so that they can be completed easily by utilizing the software supple-
ment ComputerStat that accompanies this text. In addition, instructions for
the popular commercial software package Minitab and for the TI-82 graph-
ing calculator are also included. Displays from Minitab, the TI-82, and Com-
puterStat are also included so that students who do not have direct access to
these computing tools can see how such tools can be used.
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® Four-color design highlights the text’s features, enhances its visual appeal, and
provides additional strength to the text’s pedagogy.

Using Tools from Technology

Understanding Basic Statistics supports student access to a wide range of activ-
ities for computers or graphing calculators. Students can simply look at displays
of computer output and screens from the TI-82 graphing calculator contained in
Using Technology sections, or they can solve problems or complete projects uti-
lizing ComputerStat, Minitab, other statistical software packages, or a graphing
calculator such as the TI-82. Technology-based supplement support includes the
following;:

e ComputerStat is a computer software package designed to accompany this
text. Institutions adopting the text may have a complimentary license to the
software. ComputerStat is an interactive computer package, and it is designed
to be very user friendly. The output is compatible with the results that the
students obtain when they do a problem with pencil, paper, and calculator.
However, the computer handles larger data sets with relative ease. Comput-
erStat is available in MS-DOS, Windows, and Macintosh platforms.

® Technology Guide is a supplement that has activities and projects for students
to explore utilizing the technology of computer software or graphing calcu-
lators. Specific instructions are given for using ComputerStat, Minitab, and
the TI-82 graphing calculator.

® Data Disk has portable Minitab data files containing the data referenced in
the Data Disk problems. These data sets are also included as class demon-
strations in ComputerStat. In addition, the data files are listed in Appendix II
of this text. The Data Disk is available in a Macintosh version and an MS-
DOS version.

Supplements

® The Instructor’s Resource Guide contains key steps and answers to even-num-
bered problems, transparency masters for use with overhead projectors, a
guide for using the videotape series from the Annenberg/CBP project Against
All Odds Series with sections and chapters of the text, and sample tests with
solutions covering several chapters.

® ComputerStat software is a package of statistical programs designed to accom-
pany this text and our text Understandable Statistics, Fifth Edition. This pack-
age is available in MS-DOS, Windows, and Macintosh platforms. It is avail-
able without charge to institutions adopting this text.

® The Technology Guide contains computer and graphing calculator activities
coordinated with this text and with Understandable Statistics, Fifth Edition.
Specific instructions for using ComputerStat, Minitab, and the TI-82 graph-
ing calculator are included.
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® The Student Study and Solutions Guide, by Elizabeth Farber, Bucks Commu-
nity College, offers a comprehensive review per text section and additional
practice. Thinking About Statistics questions with their solutions and detailed
solutions to selected problems in the text are also included.

® ESATESTIII Computerized Testing is available in MS-DOS and Macintosh
formats. Instructors can custom-design tests from items in the test bank, add
their own test items to the bank, or edit existing items. The program offers
pull-down menus, dialogue boxes, pop-up windows, functions keys, mouse
support, and a graphical user interface.

® The Test Item File serves as a convenient printed guide of all items appear-
ing in the computerized testing software package. It is organized by text
chapter.

® Data Disk provides a useful bank of large data sets for additional experi-
mentation with Minitab or ComputerStat. It comes in both MS-DOS and
Macintosh formats. Data sets on the disk that are coordinated with this text
are also included in Appendix II of this text.

Alternate Routes Through the Text

In many introductory statistics courses, most of the topics in this text will be
presented. However, not every topic is required. A Table of Prerequisite Mater-
ial precedes this preface to aid in topic selection.

Topics may also be rearranged. For instance, Chapter 3, Regression and Cor-
relation, may be delayed until after Chapter 9. Then the descriptive topics of lin-
ear regression may be followed immediately by the inferential topics of linear
regression presented in Chapter 11.

Custom Publishing Options

This text, Understanding Basic Statistics, contains the core topics for a one-
semester course in introductory statistics. The descriptive components of the lin-
ear regression model are presented early with the inferential components dis-
cussed after estimation and hypothesis testing.

Our other statistics text, Understandable Statistics: Concepts and Methods,
Fifth Edition, is written in the same style, with detailed examples, guided exercises,
section problems, and similar chapter features. This text is more comprehensive
and contains additional topics such as ANOVA, multiple regression, the Poisson
distribution, the Geometric distribution, the Hypergeometric distribution, Bayes’s
Theorem, and more work with small samples. Both the descriptive and inferen-
tial aspects of linear regression models are presented after hypothesis testing.

Houghton Mifflin Publishing Company supports some custom publishing. If
there are one or two topics contained in Understandable Statistics, Fifth Edition,
that you wish to package with Understanding Basic Statistics, please contact the
publisher or talk with your book representative to determine feasibility and cost.
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A USER’S GUIDE TO FEATURES

Understanding Basic Statistics includes a variety of features designed to enhance
a student’s understanding by providing summaries of concepts and methods,
interesting real-world problems using real data sets, and information on using
technology. In addition, the text has a four color design which highlights impor-

tant features and provides visual interest.

Key features of the text are listed below, along with brief descriptions of

their purpose.

Guided Exercises

158 o ¥ Regressi ad Crreltins
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of time spent studving?).

(€ In Guided Exercise S, dealing with the relation (€] 7 = ~0.97 iy  high correlation, The relation
hetween the number of police officers in the park hetween the number of police officers i the park
and the number of muggngs, we found r and che number of muggiogs io the park iy 4

0,97, How would you deseribe th strong and dependable negative correlacion. The

this relationship? Do yoo th

authors feel dhat the city would be wise to hire
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data of Guided Excrvise § and corment on the
mcaning of thas aumber.

of determination. About 94.1% of the variation of

other variables bevides x that influence y.

Real-World Exercises

Many interesting real-world problems lend themselves to the study
of statistics. In this edition, great emphasis is placed on including
interesting problems utilizing real data and real situations using
identifiable sources. These problems come from a wide range of
fields, including natural science, business, economics, medicine,
social science, archaeology, and consumer interest. Real-World
Exercises are identified with a distinctive icon.

A special feature of Understanding Basic Statistics is the guided
exercises following selected examples. Each guided exercise gives
the student a chance to work with a new concept before another is
presented by examining and analyzing a problem similar to the
preceding example. Completely worked-out solutions occur beside
each exercise to give immediate reinforcement in the learning

Section 1.4 Problems

@
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P Calculator Notes
B : = These notes are located throughout the book. They provide infor-
stnce, on the TI42, the uaer enters the data inco one ls/and entere the. - . .
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the Texas Instruments TI-82 graphing calculator show how this
calculator performs certain operations. The screen displays are simi-
lar to those found on other TI graphing calculators. The notes are
general enough to apply to a wide variety of calculators.
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The class frequenscy is n = 13.
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valve so that the histogram s nmphrh-lnwﬁ-dmdkm

End-of-Chapter Material includes a Summary, a listing of Important Words and
Symbols with section references so that students who need additional review will
be encouraged to read it in context, and Chapter Review Problems. Also included
in the end-of-chapter presentation are the following features.

Data Highlights R 258

These problems can be solved by the student’s using appropriate 1.
methods from that chapter. Data Highlights Problems provide stu- :
dents with additional opportunity to put their skills into action.

O Fond e ed o s Bt

DATA HIGHLIGHTS

The sources for Data Highlights Problems include newspapers, S T 4 e S
magazines, and journals. el )

(b) Out of a group of 10 catnera owners,
't know how long the film has been
for the binomial distribution.

(€1 Outof & group of 10 camera owners, what is the
fim in the camera from 1 1o 3 montbs? What i

Figure 5-8 Time to Develop.
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