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Preface

Sociology and the other social sciences are research-based disciplines. Social
scientists test and refine their ideas against the highest quality evidence avail-
able. The research capabilities of the social sciences have grown enormously
over the past several decades and, as the end of the twentieth century ap-
proaches, the essential “tools of the trade” for the social scientist now rou-
tinely include calculators and computers.

Statistics and research methodology are essential components in the
education of the social scientist. However, learning (and teaching) these sub-
jects can present challenges that are not present in other areas of the curricu-
lum. Sociology and other social science majors typically begin a statistics
course with a wide range of mathematical backgrounds and an equally di-
verse set of career goals. Students are often puzzled about how statistics re-
lates to sociology in general and, not infrequently, there is some math anxiety
to overcome.

This text was written to meet the challenge of introducing statistical
analysis to social science majors while addressing the instructional challenges
that are inherent in the course. The text makes minimal assumptions about
the mathematical background of the students (the ability to read a simple
formula is sufficient preparation for virtually all of the material in the text),
and a variety of special features have been integrated into the text to assist
students to successfully analyze data. The text has been written especially for
sociology and social work programs but is sufficiently flexible to be used in
statistics courses in political science or in any program with a social science
base and an applied focus (for example, public administration, criminal jus-
tice, urban studies, and gerontology).

The text is written at a level intermediate between the more rigorous
and sophisticated texts on one hand and the mere “cookbook™ on the other.
That is, while I have not sacrificed comprehensive coverage or statistical cor-
rectness, the theoretical and mathematical explanations of why statistics “do
what they do” are kept at an elementary level, as is appropriate in a first ex-
posure to social statistics. For example, I do not treat formal probability the-
ory per se. Rather, the background necessary for an understanding of infer-
ential statistics is introduced, informally and intuitively, in Chapters 5 and 6
while considering the concepts of the normal curve and the sampling distri-
bution. The text makes no claim that statistics are “fun” or that the material
can be mastered without considerable effort. At the same time, students are
not overwhelmed with abstract proofs and mathematical theory, which at this
level needlessly frustrate the learning experience.

My major goal is basic statistical literacy. The text is designed to provide
a solid foundation in statistical analysis and to prepare students to be intel-
ligent consumers of social research. More specifically, I believe that basic
statistical literacy can be defined in terms of three interrelated qualities and,
as a way of further describing the nature of this text, I would like to list
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each of these qualities and briefly summarize how the text is designed to
develop them.

Computational Competence. At a minimum, students should emerge
from their first course in statistics with the ability to perform elementary forms
of data analysis—to execute a series of calculations and arrive at the correct
answer. Since students in social science statistics courses frequently do not
have strong quantitative backgrounds, I have included a number of features
to help students cope with computations:

e Step-by-step computational algorithms are provided for each statistic.
) 8 p

® [Extensive problem sets are provided at the end of each chapter. For the
most part, these problems use fictitious data and are designed for relative
ease of computation.

® Cumulative exercises are included at the end of each part to provide prac-
tice in choosing statistics. These exercises present only data sets and re-
search questions. Students must choose appropriate statistics as part of the
exercise.

® Solutions to odd-numbered computational problems are provided so that
students may check their answers.

® SPSS for Windows, the leading social science statistical software, is incor-
porated to give students access to the computational power of the com-
puter. This feature is explained in more detail below.

An Appreciation of Statistics. A statistically literate person can do much
more, of course, than merely calculate correct answers. Such a person under-
stands the relevance of statistics for social research, can select an appropriate
statistic for a given purpose and a given set of data, and can analyze and in-
terpret the meaning of that statistic. This textbook begins to develop these
qualities, within the constraints imposed by the introductory nature of the
course, in the following ways:

® The relevance of statistics. Chapter 1 includes a discussion of the role of
statistics in social research and stresses the usefulness of these techniques
as ways of analyzing and manipulating data and answering research ques-
tions. Each example problem is framed in the context of a research prob-
lem. A question is posed and then, with the aid of a statistic, answered. The
relevance of statistics for answering questions is thus stressed throughout
the text. This central theme of usefulness is further reinforced by a series
of boxes labeled “Applications,” each of which illustrates some specific
way statistics can be used to answer questions.
Almost all end-of-chapter problems are labeled by the social science
discipline or subdiscipline from which they are drawn. The following are
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used as labels: for sociology, for social work, for political
science, [CJ] for criminal justice, [PA] for public administration, and for
gerontology. By identifying problems with specific disciplines, students
can more easily see the relevance of statistics to their own academic inter-
ests. (Not incidentally, they will also see that the disciplines have a large
subject matter in common.)

® Selecting appropriate statistics. A series of flowcharts are included to help
students select appropriate statistics. These flowcharts have two compo-
nents. Decision points are represented by diamonds and information by
rectangles. The selection process is represented in general terms on the
inside front cover and at the beginning of each part. Chapters begin with
detailed flowcharts that lead students to specific formulas or sections of
the chapter based on a consideration of the purpose of the analysis, the
format of the data, and the level of measurement criterion.

® [nterpreting statistics. After selecting and computing a statistic, students
still face difficulties in understanding what the statistic means. The ability
to interpret statistics can be developed only by exposure and experience.
To provide exposure, I have been careful, in the example problems, al-
ways to express the meaning of the statistic in terms of the original re-
search question. To provide experience, the end-of-chapter problems al-
most always call for an interpretation of the statistic calculated. To provide
examples, many of the Answers to Odd-Numbered Computational Prob-
lems in the back of the text are expressed in words as well as numbers. In
particular, the answers to the cumulative exercises include discussions on
the process of selecting statistics.

The Ability to Read the Professional Social Science Literature. The
statistically literate person can comprehend and critically appreciate research
reports written by others. The development of this quality is a particular prob-
lem at the introductory level because of the marked disparity between the
concise language of the professional researcher and the rather wordy vo-
cabulary of the classroom. To help bridge this gap, I have included a series
of boxes labeled “Reading Statistics” beginning in Chapter 1. In each box, I
briefly describe the reporting style typically used for the statistic in question
and try to alert students about what to expect when they approach the pro-
fessional literature. These inserts include excerpts from the research litera-
ture and illustrate how statistics are actually applied and interpreted by social
scientists.

Additional Features. A number of other features make the text more mean-
ingful for students and more useful for instructors:

® Readability. The writing style is informal and accessible to students with-
out ignoring the traditional vocabulary of statistics. Problems and ex-
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amples have been written to maximize student interest and to focus on
issues of concern and significance. For the more difficult material (such as
hypothesis testing), students are first walked through an example problem
before being confronted by formal terminology and concepts. Each chap-
ter ends with a summary of major points and formulas and a glossary of
important concepts. A glossary of symbols inside the back cover can be
used for quick reference.

Organization and coverage. The text is divided into four parts, with most
of the coverage devoted to univariate descriptive statistics, inferential sta-
tistics, and bivariate measures of association. The distinction between de-
scription and inference is introduced in the first chapter and maintained
throughout the text. In selecting statistics for inclusion, T have tried to strike
a balance between the essential concepts with which students must be fa-
miliar and the amount of material students can reasonably be expected to
learn in their first (and perhaps only) statistics course, while bearing in
mind that different instructors will naturally wish to stress different aspects
of the subject. Thus, the text covers a full gamut of the usual statistics, with
each chapter broken into subsections so that instructors may choose the
particular statistics they wish to include.

Review of mathematical skills. Appendix H provides a comprehensive re-
view of all of the mathematical skills that will be used in this text. Students
who are inexperienced or out of practice with mathematics may want to
study this section early in the course and/or refer to it as needed. A self-
test is included in Appendix H so students may check their level of prepa-
ration for the course.

Computer applications. To help students take advantage of the power of
the computer, this text integrates SPSS, the most widely used statistical
software in the social sciences. Appendix F is an introduction to statistical
packages in general and SPSS in particular. There are demonstrations at
the end of each chapter that explain how to use SPSS to produce the sta-
tistics presented in the chapter. Student exercises analyzing data with SPSS
are also included.

Realistic, up-to-date data. The database for computer applications is the
General Social Survey. This database will give students the opportunity to
practice their statistical skills on “real-life” survey data. The database is de-
scribed in Appendix G, and instructors may request a data diskette from
the publisher.

Instructor’s Manual. The Instructor’s Manual includes learning objectives,
chapter summaries, a test item file of multiple-choice questions, answers
to even-numbered computational problems, and step-by-step solutions to
selected problems. In addition, the Instructor’s Manual includes cumula-
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tive exercises (with answers) similar to those in the text but with different
variables or scores. These may be used for testing purposes.

e Study Guide. The Study Guide, written by Rebecca Davis, University of
Maryland—College Park, contains additional examples to illuminate ba-
sic principles, review problems with detailed answers, SPSS work, and
multiple-choice questions and answers that complement but do not dupli-
cate the test item file.

CHANGES IN THIS EDITION

Two changes are designed to further enhance computational competence:

® Statistical techniques and end-of-chapter problems are explicitly linked.
After a technique is introduced, students are directed to specific problems
for practice and review. The “how-to-do-it” aspects of calculation are re-
inforced immediately and clearly.

® End-of-chapter problems are organized progressively. Simpler problems
with small data sets are presented first. Often, explicit instructions or hints
accompany the first several problems in a set. The problems gradually
become more challenging and require more decision making by the stu-
dent (e.g., choosing the most appropriate statistic for a certain situation).
Thus, each problem set develops problem-solving abilities gradually and
progressively.

® To strengthen the link with the professional literature, the “Reading Statis-
tics” boxes have been updated and increased in both number and variety.

® The database has been updated to the 1996 version of the General Social
Survey (GSS), and the statistics package is the latest available version of
SPSS for Windows. The original GSS sample includes almost 3000 respond-
ents and hundreds of variables. Since some students may use the Student
Version of SPSS for Windows, which limits the size of the database, I have
reduced the number of variables to less than 50. Also, the number of cases
has been reduced to less than 1500 by selecting a 50% random sample from
the original database.

e The number of end-of-chapter problems has been increased. For the most

part, the new problems feature small data sets and ease of computation.

® In response to suggestions from reviewers and instructors, the introduc-
tion to bivariate tables has been moved from Chapter 2 to Chapters 12
and 13.

® Also in response to suggestions from reviewers and instructors, the chap-
ter on Analysis of Variance (formerly Chapter 12) has been moved so that
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it immediately follows Chapter 9. This tightens the connection between
the ¢ test for means in Chapter 9 and ANOVA (now Chapter 10).

The text has been thoroughly reviewed for clarity and readability. As
with previous editions, my goal is to provide a comprehensive, flexible, and
student-oriented text that will provide a challenging first exposure to social
statistics.



Acknowledgments

This text has been in development, in one form or another, for more than fif-
teen years. An enormous number of people have made contributions, both
great and small, to this project and, at at the risk of inadvertently omitting
someone, I am bound to at least attempt to acknowledge my many debts.

This edition reflects the thoughtful guidance of both Eve Howard of
Wadsworth, and Denise Simon. I thank them for their many contributions.
Much of whatever integrity and quality this book has is a direct result of the
contributions of colleagues who reviewed the manuscript during the various
stages of writing. I have been consistently impressed by their sensitivity to
the needs of the students, and I would like to thank Nelta Edwards, Arizona
State University; Barry L. Johnson, Brigham Young University; David Jorgen-
son, Southwest Texas State University; Joseph J. Sudano, Jr., Kent State Uni-
versity; Keith Warren, University of Texas at Austin; and Jiping Zuo, St. Cloud
State University. Whatever failings are contained in the text are, of course, my
responsibility and are probably the results of my occasional decisions not to
follow the advice of my colleagues.

I would like to thank the instructors who made statistics understandable
to me (Professors Satoshi Ito, Noelie Herzog, and Ed Erikson) and all of my
colleagues at Christopher Newport University for their support and encour-
agement (especially Professors F. Samuel Bauer, Robert Durel, James Forte,
Ruth Kernodle, Timothy Marshall, Cheryl Mathews, Lea Pellet, Virginia Purtle,
and William Winter). I would be very remiss if I did not acknowledge the
constant support and excellent assistance of Jessica Ledbetter and Brigid Hal-
pin. I also need to thank all of my students for their patience and thoughtful
feedback. Also, I am grateful to the Literary Executor of the late Sir Ronald A.
Fisher, F.R.S., to Dr. Frank Yates, F.R.S., and to Longman Group Ltd., London,
for permission to reprint Appendixes B, C, and D, from their book Statistical
Tables for Biological, Agricultural and Medical Research (6th edition, 1974).

Finally, I want to acknowledge the support of my family and rededicate
this work to them. I have the extreme good fortune to be a member of an
extended family that is remarkable in many ways and has recently increased
in size. Although I cannot list everyone, I would like to especially thank
the older generation (my mother, Alice T. Healey), the next generation (my
sons Kevin and Christopher, my daughter-in-law Jennifer), the new mem-
bers (Patricia, Christopher, Katherine, and Jennifer Schroen), and the young-
est generation (Benjamin John Healey).

J.F H.



Chapter 1 Introduction 1

Brlef Part | Descriptive Statistics ..............cooeannnn. swsssns s mvwss 21

Chapter 2 Basic Descriptive Statistics: Percentages, Ratios and Rates,
Co nte nts Tables, Charts, and Graphs =~ 22

Chapter 3  Measures of Central Tendency 63

Chapter 4  Measures of Dispersion 90

Chapter5 The Normal Curve 116

Part Il Inferential Statistics ........ eereraanas R, veee.. 139

Chapter 6 Introduction to Inferential Statistics: Sampling
and the Sampling Distribution 140
Chapter 7 Estimation Procedures 153
Chapter 8  Hypothesis Testing I: The One-Sample Case 175
Chapter 9 Hypothesis Testing II: The Two-Sample Case 202
Chapter 10 Hypothesis Testing III: The Analysis of Variance 233
Chapter 11 Hypothesis Testing IV: Nonparametric Tests for Variables
Measured at the Ordinal Level 258
Chapter 12 Hypothesis Testing V: Chi Square 279

Part Il Measures of Association .................. s s b s aaes s 309

Chapter 13 Bivariate Association: Introduction and Basic Concepts 310
Chapter 14 Association Between Variables Measured at the
Nominal Level 333
Chapter 15 Association Between Variables Measured at the
Ordinal Level 353
Chapter 16 Association Between Variables Measured at the
Interval-Ratio Level 382

PartlV  Multivariate Techniques .............. R, 415

Chapter 17 Elaborating Bivariate Tables 416
Chapter 18 Partial Correlation and Multiple Regression and Correlation 444

Appendix A Area Under the Normal Curve 479

Appendix B Distribution of ¢ 484

Appendix C  Distribution of Chi Square 485

Appendix D Distribution of 486

Appendix E A Table of Random Numbers 488

Appendix F  Introduction to SPSS for Windows 491

Appendix G Code Book for the General Social Survey, 1996 499
Appendix H Basic Mathematics Review 508

Answers to Odd-Numbered Computational Problems 517
Glossary 529

Index 535



Detailed
Contents

Preface
Acknowledgments
Chapter1 IntrodUction :::cemsmis:ssssmunassssossomuessssssmaemsss isma 1
1.1 Why Study Statistics? 1
1.2 The Role of Statistics in Scientific Inquiry 2
1.3 The Goals of This Text 6
1.4 Descriptive and Inferential Statistics 7
1.5 Discrete and Continuous Variables 9
1.6 Level of Measurement 10
Readling Statistics 1: Introduction 14
Summary 15 / Glossary 15 / Problems 16
Introduction to SPSS for Windows and the General Social Survey 19
PART | DESCRIPTIVE STATISTICS .....ccciiiiiiiiiiiiiiiiannannn. 21
Chapter 2 Basic Descriptive Statistics: Percentages, Ratios
and Rates, Tables, Charts,and Graphs ...............ccooiiiiiiean.. 22
2.1 Percentages and Proportions 23
Application 2.1 25
2.2 Ratios and Rates 20
Application 2.2 27
Application 2.3 28
2.3 Frequency Distributions: Introduction = 28
2.4 Frequency Distributions for Variables Measured at the Nominal
and Ordinal Levels 30
2.5 Frequency Distributions for Variables Measured at the
Interval-Ratio Level 32
Application 2.4 33
2.6 Constructing Frequency Distributions for Interval-Ratio Level Variables: »
A Review 38
2.7 Charts and Graphs 40
Reading Statistics 2: Frequency Distributions and Charts 41
Summary 47 / Summary of Formulas 48 / Glossary 48 / Problems 48
Using SPSS for Windouws to Produce Frequency Distributions and Graphs 56
Chapter3 Measures of Central Tendency ..............cocevvvnnnnn.. 63
3.1 Introduction 64
3.2 The Mode 64
3.3 The Median 65
3.4 Other Measures of Position: Percentiles, Deciles, and Quartiles 67
3.5 The Mean 068
3.6 Some Characteristics of the Mean 69
Application 3.1 71
3.7 Computing Measures of Central Tendency for Grouped Data 73



DETAILED CONTENTS  vii

3.8 Choosing a Measure of Central Tendency 77
$ymmary 78 / Summary of Formulas 78 / Glossary 79 / Problems 79
«dsing SPSS for Windows for Measures of Central Tendency and Percentiles 85

Chapter 4 Measures of Dispersion ...............ccooieieiiiiiiin.n. 90

4.1 Introduction 91

4.2 The Index of Qualitative Variation (IQV) 91

4.3 The Range (R) and Interquartile Range (Q) 94

4.4 Computing the Range and Interquartile Range 95

4.5 The Standard Deviation 97

4.6 Computing the Standard Deviation 99

4.7 Computing the Standard Deviation from Grouped Data 101
Application 4.1 103

Application 4.2 103
Reading Statistics 3: Measures of Central Tendency and Dispersion 104
4.8 Interpreting the Standard Deviation 106
Summary 106 / Summary of Formulas 107 / Glossary 107 / Problems 107
Using SPSS for Windows to Produce Measures of Dispersion 111

Chapter5 TheNormalCurve .........c.oiiiiiiiiiiieiiaianiaannnnn. 116
5.1 Introduction 117
5.2 Computing Z Scores 119
5.3 The Normal Curve Table 120
5.4 Finding Total Area Above and Below a Score 121
5.5 Finding Areas Between Two Scores 123

Application 5.1 125

5.6 Using the Normal Curve to Estimate Probabilities 125
Summary 128 / Summary of Formulas 128 / Glossary 128 / Problems 128
Using SPSS for Windouws to Transform Raw Scores into Z Scores 132

Part | Cumulative EXercises ...........cciieiiiiiiiiiciniaiieiinennnn.. 134
PART Il INFERENTIAL STATISTICS ...cccviiiiiiiiiiiicennn cwewns 139
Chapter 6 Introduction to Inferential Statistics:

Sampling and the Sampling Distribution ..................ccoooiii..t. 140

1
6.1 Introduction 140
6.2 Techniques for Probability Sampling 140
6.3 EPSEM Sampling Techniques 141
. 0.4 The Sampling Distribution 144
6.5 Symbols and Terminology 148
Summary 148 / Glossary 149 / Problems 149
Using SPSS for Windows to Draw Random Samples 150



viii  DETAILED CONTENTS

Chapter 7 Estimation Procedures ................ooooiiiiiiiiiinnn. 153

7.1

Introduction 154

Bias and Efficiency 154

Estimation Procedures: Introduction 157

Interval Estimation Procedures for Sample Means 160

Interval Estimation Procedures for Sample Proportions
(Large Samples) 162

Application 7.1 163

Reading Statistics 4: Public-Opinion Polls 164
Controlling the Width of Interval Estimates 165
Application 7.2 167

Estimating Sample Size 167

Reading Statistics 5: Using Representative Samples to Track National

Trends 168

Summary 170 / Summary of Formulas 170 / Glossary 170 / Problems 171
Using SPSS for Windows to Produce Confidence Intervals 174

Chapter 8 Hypothesis Testing |: The One-Sample Case ............ 175

8.1
8.2
8.3
8.4
8.5
8.6

Introduction 176

An Overview of Hypothesis Testing 176

The Five-Step Model for Hypothesis Testing 181
One-Tailed and Two-Tailed Tests of Hypothesis 184
Selecting an Alpha Level 188

The Student’s ¢ Distribution 190
Application 8.1 196
Tests of Hypotheses for Single-Sample Proportions (Large Samples) 194

Application 8.2 196
Summary 197 / Summary of Formulas 198 / Glossary 198 / Problems 199

Chapter 9 Hypothesis Testing II: The Two-Sample Case ............ 202

9.1
9.2
9:3

9.6

Introduction 203

Hypothesis Testing with Sample Means (Large Samples) 203

Hypothesis Testing with Sample Means (Small Samples) 207

Application 9.1 209

Hypothesis Testing with Sample Means (Matched Samples) 210
Hypothesis Testing with Sample Proportions (Large Samples) 213
Application 9.2 214

Reacding Statistics 6: Hypothesis Testing 216

The Limitations of Hypothesis Testing 217

Summary 219 / Summary of Formulas 219 / Glossary 220 / Problems 220
Using SPSS for Windows to Test the Significance of the Difference Between
Two Means 225



DETAILED CONTENTS  iX

Chapter 10 Hypothesis Testing Ill: The Analysis of Variance ........ 233

10.1 Introduction 234

10.2 The Logic of the Analysis of Variance 235
10.3 The Computation of ANOVA 236

10.4 A Computational Shortcut = 239

10.5 A Computational Example 239

10.6 A Test of Significance for ANOVA 241
Application 10.1 242

10.7 An Additional Example for Computing and Testing the Analysis
of Variance 244

10.8 The Limitations of the Test 246
Reading Statistics 7: Improving the Chances for a Successful Transition
JSfrom Welfare to Work 247
Summary 248 / Summary of Formulas 248 / Glossary 249 / Problems 249
Using SPSS for Windows to Conduct Analysis of Variance 253

Chapter 11 Hypothesis Testing IV: Nonparametric Tests
for Variables Measured at the Ordinal Level ........................... 258
11.1 Introduction 259

11.2 The Mann-Whitney /' 260
Application 10.1 262

11.3 The Runs Test 264

114 Choosing an Ordinal Test of Significance 268
Summary 268 / Summary of Formulas 269 / Glossary 269 / Problems 269
Using SPSS for Windows to Produce Nonparametric Tests of Significance 274

Chapter 12 Hypothesis Testing V: ChiSquare ....................... 279

12.1 Introduction 280

12.2 Bivariate Tables 280

12.3 The Logic of Chi Square 281

12.4 The Computation of Chi Square 282

12,5 The Chi Square Test for Independence 284

12.6 The Chi Square Test: An Example 287
Application 12.1 289

12.7 An Additional Application of the Chi Square Test:
The Goodness-of-Fit Test 290

12.8 The Limitations of the Chi Square Test 292
Reading Statistics 8: What Really Goes on at Mardi Gras? 293
Summary 294 / Summary of Formulas 295 / Glossary 295 / Problems 296
Using SPSS for Windows to Produce the Chi Square Test for
Independence 299

Part [ Cumulative EXercises ............cooiuiiuiiiiiiiiiiiaiaannnnn. 305



X

DETAILED CONTENTS

PART Il MEASURES OF ASSOCIATION ......... s 309
Chapter 13 Bivariate Association: Introduction and Basic Concepts 310

13.1  Statistical Significance and Theoretical Importance 311
13.2  Association Between Variables and the Bivariate Table 312
13.3 Three Characteristics of Bivariate Associations 314

Application 13.1 317

Reading Statistics 9: Bivariate Tables 318

Summary 321 / Glossary 321 / Problems 322

Using SPSS for Windows to Analyze Bivariate Association 326

Chapter 14 Association Between Variables Measured

atthe Nominal Level vxviivsiwsmmensrrsimmsmsssnssosamessesaammmmsn iy 333
14.1 Introduction 334
14.2  Chi Square—Based Measures of Association 334

Reading Statistics 10: The Importance of Percentages 338
14.3 Proportional Reduction in Error (PRE) 339
14.4 A PRE Measure for Nominal-Level Variables: Lambda 340

14.5 The Computation of Lambda 342
Application 14.1 343
Summary 344 / Summary of Formulas 344 / Glossary 345 / Problems 345
Using SPSS for Windows to Produce Nominal-Level Measures of
Association 349

Chapter 15 Association Between Variables Measured

atthe Ordinal Level ... 353
15.1 Introduction 354

15.2 Proportional Reduction in Error (PRE) 354

15.3 The Computation of Gamma 355
Application 15.1 359
Reading Statistics 11: Bivariate Tables and Associated Statistics 360

Somer’s d and Kendall's tau-b 361

—_— —
SR
N

Spearman’s Rho (r,) 365

Application 15.2 367

15.6  Testing the Null Hypothesis of “No Association” with Gamma

and Spearman’s Rho 368

Summary 371 / Summary of Formulas 372 / Glossary 372 / Problems 372
Using SPSS for Windows to Produce Ordinal-Level Measures of

Association 377

Chapter 16 Association Between Variables Measured
atthe Interval-Ratio Level .............cccoiiiiiiiiiiiiiiiin 382

16.1 Introduction 383
16.2  Scattergrams 383



DETAILED CONTENTS  Xi

16.3 Regression and Prediction 387
16.4 The Computation of @ and b 391
16.5 The Correlation Coefficient (Pearson’s ) 394

16.6 Interpreting the Correlation Coefficient: #2395
Application 16.1 398

16.7 Testing Pearson’s r for Significance 399
Summary 401 / Summary of Formulas 401 / Glossary 402 / Problems 402
Using SPSS for Windows to Produce Pearson’s » 407

PART Il Cumulative EXercises ............ccoovuiiiiiiiiiiiniineiannnn. 411
PART IV MULTIVARIATE TECHNIQUES ..........ccoiiiiiiiiennnns. 415
Chapter 17 Elaborating Bivariate Tables ............................. 416

17.1 Introduction 417
17.2  Controlling for a Third Variable 417

17.3 Interpreting Partial Tables 421
Application 17.1 423

17.4 Partial Gamma (G, 429
17.5 Where Do Control Variables Come From? 431

17.6 The Limitations of Elaborating Bivariate Tables 432
Summary 433 / Summary of Formulas 434 / Glossary 434 / Problems 434
Using SPSS for Windows to Elaborate Bivariate Tables 441

Chapter 18 Partial Correlation and Multiple Regression

and Correlation ...........uuiue 444
18.1 Introduction 445

18.2 Partial Correlation 445

18.3 Multiple Regression: Predicting the Dependent Variable 4483

18.4 Multiple Regression: Assessing the Effects
of the Independent Variables 451

18.5 Multiple Correlation 453
Reading Statistics 12: Regression and Correlation 454

18.6 A Noncomputational Example 456
Application 18.1 458

18.7 The Limitations of Multiple Regression and Correlation 461
Readling Statistics 13: The Causes of Juvenile Delinquency 462
Summary 463 / Summary of Formulas 464 / Glossary 464 / Problems 465
Using SPSS for Windows for Regression Analysis 469

Part IV Cumulative EXerciSes .........c.ooueeinioe i, 476

Appendix A Area Under the Normal Curve ...............c.ocuenn... 479
Appendix B Distributionof t............... 484



