PEARSON

+&
it
b
m

*EERTFEMBRAT <

EQIR S CLyiL]

Multivariate Data %na[ysis (Seventh Edition)
(ZRIIR - B7HR)

Seventh Edition

MULTIVARIATE
DATA ANALYSIS

Joseph F. Hair, Jr.  William C. Black  Barry J. Babin  Rolph E. Anderson =

& BREMIKZ BEHRBNIAF BBFRPEIXE Drexel k%

«y ML T b M AR

China Machine Press




>ESEHFRRBERET <

Multivariate Data %na/yszls (Seventh Edition)
et (BT . SETHE)

(%) Joseph F. Hair, Jr.  William C. Black  Barry J. Babin  Rolph E. Anderson z
HREMIAZE BAMRMHIRF BENLPEIASR Drexel X%




English reprint edition copyright © 2011 by Pearson Education Asia Limited and China Machine Press.

Original English language title: Multivariate Data Analysis, Seventh Edition (ISBN 978-0-13-813263-7)
by Joseph F. Hair, Jr., William C. Black, Barry J. Babin and Rolph E. Anderson, Copyright © 2010, 2006, 1998,
1995, 199%.

All rights reserved.

Published by arrangement with the original publisher, Pearson Education, Inc., publishing as Prentice Hall.

For sale and distribution in the People’s Republic of China exclusively (except Taiwan, Hong Kong SAR
and Macau SAR).

A5 8 SR EI ML Pearson Education Asia Ltd. #2 5CHLME Lk (1 RR fE A HIRL, A28 & 15 16T VF T
BRI (o] J7 5852 il b e A 15 %

(B T e A SRR BE A (BT b (R A il T R 304 T LRI [ 2 000X ) 45 AT

A 15 HTRiNG 47 Pearson Education (A 37 M) BOCKIDhhR%E , JChR% & R EHH11E,

IR T BRI 4 # R
WAL R, BIRLR
A FEEWIE L RHRIEEIMESR

AHFINEIZS . BF . 01-2011-1452
EBER&E (CIP)

2 oCEAR BT (BESChR - S5 TR / (3) /R (Hair, JF) %% —Abs . HUAK Lk iRsE. 20115
(ARG L5 ISURRURS i 2 71
|5 #,J51  : Multivariate Data Analysis, Seventh Edition

ISBN 978-7-111-34198-7
I % ILilg-— ML %ok — % IV.0212.4
o [RIR A 11548 CIP $dli % 7 (2011) 5% 069142 5

BUME Tl LR # 1 Clesoili vk 7500 iy 22 4 Bk 4af's 100037)
o (TE4idH « B A

At 5t AREIRIAT PR 2y ] ELL kil

2010 4F 6 J1A5 1 RRES 1 2 El kil

186mm x 240mm -+ 51.5 [[I5k

brifE 5 . ISBN 978-7-111-34198-7

L 2 109.00 ¢

JUMgAAS , anfkol, BIo. B, mAREA A T R
AR, (010) 88378991, 88361066

k. (010) 68326294; 88379649; 68995259
Pefaihet. (010) 88379604

1 Z1ER . hzjsj@hzbook.com



PREFACE

More than 30 years ago when the first edition of Multivariate Data Analysis was published, we
could not have imagined the applications of multivariate statistics would be as pervasive as they are
today. During this time, we have seen phenomenal changes in the environment faced by both aca-
demic and applied researchers. First, developing technology has provided desktop analytical capa-
bilities that no one could have anticipated just a few years ago. In a little more than 3 decades, we
have gone from punch cards to speech recognition, revolutionizing the way we can interact with and
use computers and information. At the same time, we have seen tremendous advances in statistical
software, particularly in its ease of use, ranging from completely integrated computer packages
such as SPSS and SAS to specialized programs fer such techniques as neural networks and conjoint
analysis. Today, researchers can find almost any conceivable technique in an accessible, easy-to-use
format and often at a reasonable price.

On the statistical front, we have seen widespread application of new techniques, such as
structural equation modeling and partial least squares. These advances, however, have been
matched by an ever-increasing need for more analytical capability and better metrics. The informa-
tion explosion has not only challenged our ability to physically handle and analyze the available
information, but also required a reassessment of data analysis approaches. Finally, the complexity
of the topics being addressed and the increased role of theory and measurement in research design
have combined to require more rigorous and sophisticated techniques to perform the necessary
confirmatory analyses.

These events have all contributed to the acceptance of the past six editions of this text and the
demand for this 7th edition. In approaching this revision, we have tried to embrace both academic
and applied researchers with a presentation strongly grounded in statistical techniques, but focusing
on design, estimation, and interpretation. We continually strive to reduce our reliance on statistical
notation and terminology and instead to identify the fundamental concepts which affect application
of these techniques and then express them in simple terms—the result being an applications-oriented
introduction to multivariate analysis for the non-statistician. Our commitment remains to provide a
firm understanding of the statistical and managerial principles underlying multivariate analysis so as
to develop a “comfort zone” not only for the statistical but also the practical issues involved.

NEW FEATURES

First, the authors are continuously working to simplify and streamline coverage of the techniques,
and the 7th edition is no exception. This edition is shorter and simpler in its organization, with
chapters focusing on a single topic. Moreover, all chapters have been revised to incorporate
advances in technology, and several chapters have undergone more extensive change. For exam-
ple, the initial discussion of topics focuses on a basic understanding of a technique and how to
apply it. More advanced issues and concerns are addressed either later in the chapter or in a
separate chapter, such as with structural equations modeling. Two chapters, cluster analysis and
conjoint, were extensively revised to more effectively demonstrate straightforward approaches to
obtain solutions.

Metrics increasingly are relied upon in both scholarly and business applications. This edition
updates and expands coverage of important metrics, such as power and effect size. Based on much
positive feedback, the “Rules of Thumb” for the application and interpretation of the various tech-
niques have been expanded in this edition, including important issues like sample size. The rules
of thumb are highlighted throughout the chapters to facilitate their use. We are confident these
guidelines will facilitate your utilization of the techniques.
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Another major change is the expansion and reorganization in coverage of structural equations
modeling. Chapter 11 provides an overview of structural equation modeling. Chapter 12 then
focuses on confirmatory factor analysis, issues in estimating and testing structural models, and
advanced topics in both confirmatory factor analysis and structural equations modeling, such as
testing higher-order factor models, group models, moderating and mediating variables and PLS. We
also worked to eliminate and minimize the use of technical terms and mathematical and statistical
notation that often is confusing. These chapters provide a comprehensive overview and explanation
of this technique.

Special thanks are due to Pei-ju Lucy Ting and Hsin-Ju Stephanie Tsai, both from University
of Manchester, for the revision of the chapter on canonical correlation analysis (Chapter 5). They
updated this chapter with an example using the HBAT database, added recently published material,
and reorganized it to facilitate understanding.

An important development is the expansion of a Web site (www.mvstats.com) devoted to
multivariate analysis, titled “Great Ideas in Teaching Multivariate Statistics.” This Web site acts as a
resource center for individuals interested in multivariate analysis, providing links to resources for
each technique as well as a forum for identifying new topics or statistical methods. In this way, we
can provide more timely feedback to researchers other than if they were to wait for a new edition of
the book. The Web site also represents a clearinghouse for materials on teaching multivariate statis-
tics, including exercises, datasets, and project ideas.

Each of these changes, and others not mentioned, will assist readers in gaining a more thorough
understanding of both the statistical and applied issues underlying these techniques.
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