HEBER I HEEARSES SR ETET T2 PEARSON
Prentice
Hall

THERSARH  BORRI

5 it 3

BUSINESS

(55 4 hig)

STATISTICS coucation

B4k - M - 3¢ (David M. Levine)
FEP - C - WHEHWIR (Timothy C. Krehbiel) #
O - L - DIf£# (Mark L. Berenson)

@ FEARKF LRI




PEPER IHEEABFESERSWERFEFHH

X
-

B4 - M - 33 (David M. Levine)
T - C - WEH/K (Timothy C. Krehbiel) #
oy - L - DI{E#F (Mark L. Berenson)

BRY %% -

@ R E AR KZF W IREE



BHBEMFE (CIP) iE

RS 64 R/ECHEE: TRV .

dbat: AE AR REE, 2006

(TR IEA . ZORRID

P MR LR BB & S BUBEHCH AR B
ISBN 978-7-300-06124-9

1. 7§
.0k @OF-

M. Bk GEF-BURBCE- R 5 F R b
IV.F712.3

R A B 354 CIP BlEAZ 5 (2006) %3 005596

Simplified Chinese Copyright © 2006 by China Renmin University Press and Pearson Education North Asia Limited.
Business Statistics: A First Course/David M. Levine, Timothy C. Krehbiel, Mark L. Berenson. —4™ed.

ISBN: 0-13-153689-3
Copyright © 2006, 2003, 2000, 1998 by Pearson Education, Inc., Upper Saddle River, New Jersey 07458.
All Rights Reserved.

Published by arrangement with Pearson Education North Asia Limited, a Pearson Education company.

A4 v SCR BN G R B AR R R B RO R R A A R, R MCE BT, RS DT fTE &
PR A AL AT A B 43
A B E A Pearson Education (F5A=#F HARERD BOCR MRS . ThrgHE A eait.

HAEXHRIAETEERFRTEN SR FRGF KM
IR ERZHHAM - HCRART

BEFEITE GE 40

4k « M« 33 (David M. Levine)

FHEPG « C o FH MR (Timothy C. KrehbieD) 2

5 o Lo N8 (Mark L. Berenson)

TRV St

HARRAT AR At

# db dbsteh Ok KA 31 5 HRBI4RAS 100080

] & 010-62511242 (Fdw=) 010 - 62511398 (JTASHH)
010 - 82501766 CHBII#B) 010- 62514148 ([ JHI#)
010 - 62515195 CkFTAHED 010 - 62515275 (¥hR2AE4R)

Py it http://www. crup. com. cn
http: //www. ttrnet. com( A K HHF M)

& O WHEBIN

ED R G LA B A R )

b3 # 215 mmX275mm 16 FFA hR RO20064E 2 A% 1

En B 29 4T 1 En R2009 4E 12 A 45 5 REDRI
E2 #1032 000 E #r 36.00 G

IRIFTH WK EPREMH AFTIAR



MARE WA WTO, #AMEWENLLE 5 ERES TR, AERELBERWETREL, TH,
RE A LRRRZENEN, B —HRI AR RESEAL SR —FARTE., BXHEN
., BRERUR - BEZNHMUREC—EARE, WAMEX—KBEHR, #HEBERARBLE
ARKBMEMES . NEHFREXHERTH 2K,

REHFFEREBZERREMERBANKEELY, FLE, RERFEREHRTROLTR AW
AWMLY, URBHRFAZHHFRALCHAANER “TH” AN ELRE. EAF—FEXRE, X
BHFNARENBARHBCEEANKERGRAF T, s, RARHEARRAEARLS, EFHE
REESLZRRINE L, REHFNARPYHAERANER EFHT A, HEARBZ S, — %4
HARERFHERELZERTRETER, TH U —BAENZUEEFFFT, FBERILE
MEWANE—ATF, HTHERKNKZHE BT (BERID OIFE, TRIGEHF T %N H %,
B, RABENHEMREN R ERERD G EN—ANERFA, RIAN, RIEKFEN— T3 BZE
IR &K FAEHM, MARERLHTERNEMN, NTTUREFPEREERNE, RILEEHE
TR A BEARIR B YAT B R AN RS, ERREICERFWEEAMEE, EYHEK
BFERHWEE, 2BEFRAN. GERXEHM,

WipL XA —FEAMB TR EAS, PEARAFHBHERRSERPLWAERAE, wEKS-F
AMRAE ., BEZFHRAA S, BMAFAMERK, BET —HESIRKFHEELFERH
o WRELEMR, ANKFREE, THEHRERUCEREL LT 0K, H) BNBAEFEHRE
—AHFLBNHTRAENREL, HEREMETTESN RS, MRT 2 FTELREE NP TEL
HFENNE; A—TTH, REZFBAXERFHEMARREGE. TNHMNEX, RNEESHKATHA
T ERHERMERIIIR, AXHARNABL, FEFIAUTEAEAREER, REHM AR
RUETUT—BHFR:

o RIAXFEMBEMWIHE, AEXRBEMREDNRFLTTE, TEFH#TT —Eh K%, =
ERMART — BT ECHFURSHLREERNAL, EEKREMFNERE T BHRET FERHAM.
WM. ERXNEAERFGHFTE, EAEHMRRFTFR LN EY, XBAPELRT; 7 EHIF
BF, XTEFEERPEE,

o RNAABEL VHMWEL AN, REHMEBRAERNEYE, RPN ZHE; BRMUELLF
AFERERANER PR, TLRERLELRAFTRX, XFRAHAMMEELRNETLES, AR THEW
By B, BRI NE SR

o AAZUMHVUR, REZMARARM ERLSFRE LA KEEARHT W BAES FOEHF O &
BZH, BAAMBERENAERCRERGNERBTIEHAM TR, EXLUERAECLELL
WHM, EHZHEAANTRERTERIEHFNER, ERGEHFVAALHFNFTE; wAFT
BATRE X TREHRFHAM AN, E 8 G 500 F0EHAM R MR

® RIBAME, MEMANRML. VENENRERFWEMRE LWIRFE, AEHMHTT —EH

MEpA e, ERAERBENGHE; MRBEEN, WASEFRETFELTNEER Y, NTEAEH
1



MAEUNEEAL KBEH.

o BHBAMKE IR, RHERALKRAANIE, KEHM HHFRET RENKH MK, w0
# O F M. PowerPoint # 3. REELE, HBWAWERNY F &0 WEFIE, KNEBFENEA.

KERMEESEREHM BRI BN —FALR. RINERH, AEREROLRIRATEANTS
BRWER, RN EHEFES, ARRERE. AN, AERNEEHHNEMEETHSY, RINER
RIS AEEZRBEENELAZEN., FERANE, RERNERSNIRTEWUER, BT
ARMUERFANKSE. BHRPXMERTRE, HPREMTRATZZL, ZHRAEREHERLR
FHELA .

Hw=H
SHEEPNENC S
2005 4 1 A



PREFACE’

Educational Philosophy

In our many years of teaching business statistics, we have continually searched for ways to improve
the teaching of these courses. Our active participation in a series of Making Statistics More Effective
in Schools and Business, Decision Sciences Institute, and American Statistical Association confer-
ences as well as the reality of serving a diverse group of students at large universities has shaped our
vision for teaching these courses. Over the years, our vision has come to include these key principles:

1. Students need to be shown the relevance of statistics.

+ Students need a frame of reference when learning statistics, especially when statistics is
not their major. That frame of reference for business students should be the functional
areas of business—that is, accounting, economics and finance, information systems,
management, and marketing. Each statistical topic needs to be presented in an applied
context related to at least one of these functional areas.

+ The focus in teaching each topic should be on its application in business, the interpreta-
tion of results, the presentation of assumptions, the evaluation of the assumptions, and
the discussion of what should be done if the assumptions are violated.

2. Students need to be familiar with the software used in the business world.

+ Integrating spreadsheet or statistical software into all aspects of an introductory statistics
course allows the course to focus on interpretation of results instead of computations.

« Introductory business statistics courses should recognize that in business, spreadsheet
software is typically available on a decision-maker’s desktop (and sometimes statistical
software is as well).

3. Students need to be given sufficient guidance on using software.

» Textbooks should provide enough instructions so that students can effectively use the
software integrated with the study of statistics, without having the software instruction
dominate the course.

4. Students need ample practice in order to understand how statistics is used in business.

+ Both classroom examples and homework exercises should involve actual or realistic data
as much as possible.

+ Students should work with data sets, both small and large, and be encouraged to look
beyond the statistical analysis of data to the interpretation of results in a managerial context.

New to This Edition

This new fourth edition of Business Statistics, A First Course has been improved in a number of
important areas.

Improved accessibility for students

« Every chapter in the text has undergone major rewriting and the text now uses a more
active, conversational writing style that students will appreciate. Sentences have been short-
ened and simplified.

« The text now focuses more on those topics typically covered in a first course. Coverage of
multiple regression has been reduced and time series forecasting has been deleted.

« The text now includes many more examples from everyday life. Such examples include
those on online shopping (Chapter 2), time to get ready in the morning (Chapter 3), and
waiting time at a fast-food restaurant (Chapter 9).
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Many problems have been simplified so that they contain no more than four parts.

Key formulas are now included at the end of each chapter.

Worked-out solutions to Self-Test Questions are provided in the back of the text.

A roadmap for selecting the proper statistical method is included at the front of the text to
help students select the proper technique and to make connections between topics.

Many new applied examples and exercises with data from The Wall Street Journal, USA
Today, Consumer Reports, and other sources have been added to the text.

A chapter-ending Web case is included for most of the chapters. By visiting Web sites
related to the companies and researching the issues raised in the “Using Statistics™ scenar-
ios that start each chapter, students learn to identify misuses of statistical information. The
Web cases require students to sift through claims and assorted information in order to dis-
cover the data most relevant to the case. Students then determine whether the conclusions
and claims are supported by the data. (Instructional tips for using the Web cases and solu-
tions to the Web cases are included in the Instructor’s Solutions Manual.)

Enhanced software instruction

« End-of-chapter Microsoft Excel appendices now discuss how to use standard Excel work-

sheets to perform most statistical analyses. Instructors and students who wish to avoid using
add-ins will find these new instructions immediately useful. (Those who choose to use the
PHStat2 Excel add-in will find that all explanations of PHStat2 commands have been
placed together in a new Appendix G for easy reference.)

A B
1 |Estimate for the Mean Sales Iknvoice Amount|
2
3 Data
4 |Sample Standard Deviation 28.95
5 |Sample Mean 110.27
6 [Sample Size 100
7 |Confidence Level 95%
8
9 Intermediate Calculations
10 |Standard Error of the Mean 28950, =B4ISQRT(B6)
11 [Degrees of Freedom 39| =B6-1
12 |t Value 1.9842| =TINV({(1-B7,B11)
13 |Interval Half Width 57443 =B12*B10
14
15 Confidence Interval
16 |Interval Lower Limit 10453, =B5-B13
17 |Interval Upper Limit 116.01] =B5+B13

« Many of the standard Excel worksheets discussed in the Excel appendices are included as

in-chapter illustrations. Each illustration (see example above) include a listing of all cell
formulas contained in the worksheet. (PHStat2 users will also find these illustrations infor-
mative as they are consistent with the worksheets that PHStat2 produces for you.)

Updated version of PHStat2—PHStat2 version 2.5, the newest version of Prentice Hall’s
add-in for Microsoft Excel is bundled free with this text. This updated version includes
enhancements such as multiple regression with independent variables in noncontiguous
columns, improved stem-and-leaf displays and box-and-whisker plots, the Z test for the dif-
ference in two means, Levene’s test for the homogeneity of variance, and the Marascuilo
multiple comparisons procedure for proportions. (Support for PHStat2, including free
updates when available, can be found at www.prenhall.com/phstat.)

Use of Minitab Version 14, the latest version of the Minitab statistical software—All
Minitab output in the text and all Minitab appendices are from Minitab Version 14, the lat-
est version of the Minitab statistical software.



Preface iii

Reorganization of the hypothesis-testing chapters

* All tests involving the normal and ¢ distribution are covered in Chapters 9 and 10 prior to

coverage of the F test.
The Analysis of Variance is covered in Chapter 10.
All chi-square tests are covered in Chapter 11.

Chapter-by-Chapter Changes in the Fourth Edition

Each chapter has a new opening page that shows the sections and subsections for the chapter.

Chapter 1 has rewritten sections 1.1, 1.2, and 1.3. The sections on survey sampling have
been moved to Chapter 7.

Chapter 2 has a new data set concerning mutual fund returns for 1999-2003. Graphs for cat-
egorical variables are discussed prior to graphs for numerical variables. All graphs for one
variable are discussed before any graphs for two variables. The examples within the chapter
refer to online shopping and the cost of restaurant meals in addition to mutual fund returns.
Chapter 3 has a new data set concerning mutual fund returns for 1999-2003. The examples
within the chapter refer to the time to get ready in the morning as well as mutual fund
returns. Z scores for detecting outliers are now included. The sample covariance is now
included along with the coefficient of correlation.

Chapter 4 now includes Bayes’ theorem and counting rules.

Chapter 5 now covers the Poisson distribution. The normal distribution has been moved to
Chapter 6. .

Chapter 6 is entirely devoted to the normal distribution and includes a simplified section on
the normal probability plot.

Chapter 7 includes sampling distributions and Types of Survey Sampling Methods and
Survey Worthiness. :

Chapter 8 includes confidence interval estimation and sample size determination. ‘
Chapter 9 uses a simpler, six-step method to perform hypothesis tests using the critical
value approach and a straightforward five-step method to perform hypothesis tests using
the p-value approach.

Chapter 10 is reorganized so that two-sample tests for means and proportions precede the
test for the difference between the variances. The chapter includes the One-Way ANOVA.
Chapter 11 includes only the y? tests.

Chapter 12 now includes computations for the regression coefficients and sum of squares
in chapter examples.

Chapter 13 now covers R?, adjusted R?, and the overall F test prior to residual analysis. The
chapter also includes quadratic regression.

Chapter 14 has coverage of Six Sigma Management.

Hallmark Features

We have continued many of the traditions of past editions. We’ve highlighted some of those fea-
tures below.

“Using Statistics” business scenarios—Each chapter begins with a “Using Statistics”
example that shows how statistics is used in accounting, finance, management, or marketing.
Each scenario is used throughout the chapter to provide an applied context for the concepts.
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Among the many investment choices available today, mutual funds, a-market
i basket of a portfolio of securities, are a common choice for those thinking
about their retirement. If you decided to purchase mutual funds for your
retirement account, how would you go about making a reasonable choice
among the many funds available today?

You first would want to know the strategies of the professionals who
manage the funds. Do they invest in high-risk securities or do they make
more conservative choices? Does the fund specialize in a certain sized com-
pany, one whose outstanding stock totals a large amount (large cap) or one
that is quite small (small cap)? Does the fund charge management fees that
reduce the percentage rgturn earned by an investor? And, of course, you
would want to know how well the fund performed in the past.

All of this is a lot of data to review if you consider several dozen or
more mutual funds. How could you “get your hands around” such data and
explore it in a comprehensible manner?

Emphasis on data analysis and interpretation of computer output—We believe that the
use of computer software is an integral part of learning statistics. Our focus emphasizes ana-
lyzing data by interpreting the output from Microsoft Excel and Minitab, while reducing
emphasis on doing computations. Therefore, we have included more computer output and
integrated this output into the fabric of the text. For example, in the coverage of tables and
charts in Chapter 2, the focus is on the interpretation of various charts, not on their construc-
tion by hand. In our coverage of hypothesis testing in Chapters 9 through 11, extensive com-
puter output has been included so that focus can be placed on the p-value approach. In our cov-
erage of simple linear regression in Chapter 12, we assume that Microsoft Excel or Minitab
will be used. Thus, the focus is on the interpretation of the output, not on hand calculations.
Pedagogical aides such as an active writing style, boxed numbered equations, set-off exam-
ples to provide reinforcement for learning concepts, problems divided into Learning the
Basics and Applying the Concepts, and key terms are included.

End-of-chapter appendices using standard Microsoft Excel and Minitab Version 14,
with illustrations, provide easy-to-follow instructions. PHStat2 instructions are included
in Appendix G. SPSS appendices are included on the CD-ROM that accompanies this
text.

Answers to most of the even-numbered exercises are provided at the end of the book.
PHStat2, a supplemental add-in program for Microsoft Excel, that enhances the statistical
capabilities of Microsoft Excel and executes for you the low-level menu selection and
worksheet entry tasks associated with implementing statistical analysis in Excel is included
on the student CD-ROMs. When combined with Microsoft Excel’s own Data Analysis
ToolPak add-in, virtually all statistical methods taught in an introductory statistics course
can be illustrated using Microsoft Excel.

Case Studies and Team Projects—Detailed case studies are included at the end of numer-
ous chapters. The Springville Herald case is included at the end of virtually all chapters as
an integrating theme. A Team Project relating to mutual funds is included at the end of
many chapters as an integrating theme.

Visual Explorations—a Microsoft Excel workbook bundled free with this text—allows
students to interactively explore important statistical concepts in descriptive statistics, prob-
ability, the normal distribution, and regression analysis. For example, in descriptive statis-
tics, students observe the effect of changes in the data on the mean, median, quartiles, and
standard deviation. In sampling distributions, students use simulation to explore the effect
of sample size on a sampling distribution. With the normal distribution, students get to see
the effect of changes in the mean and standard deviation on the areas under the normal
curve. In regression analysis, students have the opportunity of fitting a line and observing
how changes in the slope and intercept affect the goodness of fit. (Visual Explorations
requires a Microsoft Excel security setting of Medium.)
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Supplement Package

The supplement package that accompanies this text includes the following:

Instructor’s Solution Manual—This manual includes teaching tips for each chapter, extra

detail in the problem solutions, and many Excel and Minitab solutions.

Student Solutions Manual—This manual provides detailed solutions to virtually all the

even-numbered exercises.

Test Item File—The Test Item File contains true/false, multiple choice, fill-in, and problem-

solving questions based on the definitions, concepts, and ideas developed in each chapter of

the text.

TestGen testing software—The printed test bank is designed for use with the TestGen test-

generating software. This computerized package allows instructors to custom design, save,

and generate classroom tests. The test program permits instructors to edit, add, or delete
questions from the test banks; edit existing graphics and create new graphics; analyze test
results; and organize a database of tests and student results. This software allows for greater
flexibility and ease of use. It provides many options for organizing and displaying tests,
along with a search and sort feature. The program is available both on the Instructor’s

CD-ROM and on the Prentice Hall online catalog for download.

Instructor’s Resource Center—The Instructor’s Resource Center contains the electronic

files for the complete Instructor’s Solutions Manual (MS Word), the Test Item File (MS

Word), the computerized Test Item File (MS Word), TestGen, and PowerPoint presentations.

Course and Homework Management Tools

« Prentice Hall’s OneKey offers the best teaching and learning resources all in one place.
OneKey for Business Statistics, A First Course, 4e, is all you need to plan and administer
your course, and is all your students need for anytime, anywhere access to your course mate-
rials. Conveniently organized by textbook chapter, the compiled resources include: links to
quizzes, PowerPoint presentations, data files, links to Web cases, PHStat2 download, Visual
Explorations download, Student Solutions Manual, as well as additional instructor resources.

e WebCT and Blackboard—With a local installation of either course management sys-
tem, Prentice Hall provides content designed especially for this textbook to create a com-
plete course suite, tightly integrated with the system’s course management tools.

« PH GradeAssist—This online homework and assessment system allows the instructor to
assign problems for student practice, homework, or quizzes. The problems, taken directly
from the text, are algorithmically generated, so each student gets a slightly different prob-
lem with a different answer. This feature allows students multiple attempts for more prac-
tice and improved competency. PH GradeAssist grades the results and can export them to
Microsoft Excel worksheets.

Companion Web site—This site contains

« An online study guide with true/false, multiple choice, and essay questions designed to
test student’s comprehension of chapter topics.

« PowerPoint presentation files with chapter outlines and key formulas.

« Student data files for text problems in Excel, Minitab, and SPSS.

Student version of Minitab—For a reasonable additional cost, a student version of

Minitab Version 14 can be packaged with this text. Please contact your Prentice Hall Sales

Representative for ordering information.

Student version of SPSS—For a reasonable additional cost, a student version of SPSS 12

can be packaged with the text. Please contact your Prentice Hall Sales Representative for

ordering information.

Text Web site—The text has a home page on the World Wide Web at www.prenhall.com/

levine. This site provides many resources for both faculty members and students.

PHStat2 has a home page on the World Wide Web at www.prenhall.com/phstat.
An index page for the supporting material for all the Web cases included in the text can
be found at www.prenhall.com/Springville/Springvillecc.htm.
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Concluding Remarks

We have gone to great lengths to make this text both pedagogically sound and error-free. If you have
any suggestions or require clarification about any of the material, or if you find any errors, please con-
tact us at David_Levine@BARUCH.CUNY.EDU or KREHBITC@MUOHIO.EDU. Include the
phrase BSFC—version 4 in the subject line of your e-mail. For more information about using PHStat2,
see Appendixes F and G, and the PHStat2 readme file on the CD-ROM packaged with this book.
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