s

of figures Y

of tables % XXiii

of boxed tips XXV
XXIX

rt materials for the book XXXV

of acronyms XXXIX

of mathematical and statistical symbols xli

ing started 1
CONVENLIONS......cvviviciceice e, : 1
INtroduCtioN.........cccoveviiiiieiceee e 4

The Stata SCreeN........cccovvvvviieneeieee e 7

Using an existing dataset ..........ccccccoeveviieiiieennnnns 9

An example of a short Stata session .................. .1
Video aids to learning Stata............cccccveevevvennne. .18
SUMMAIY ..ottt .19

B EXEICISES.....coceeveverieiereeeeieeieteieesesese e ree s s vesnen s 19
Butering data 21
Creating a dataset...........ccccoevvveeeeeeeveeeeenenens .21

12  Anexample questionnaire...........ccccococeeevevererenenns .23
13  Developing a coding SyStem.........ccccoeerrrrerunnne. .24
14  Entering data using the Data Editor.................. .29
241  Value labels.........ccccoeevveeviiinicecnn, .33

15 The Variables Manager........c.ccocoeeeeeeererererenenns . 34

16 The Data Editor (Browse) VieW..........c.ccccvevenen. .40



mbecking the data

your dataset

9O Exercises

Preparing data for analysis

3.3
3.4
3.5
3.6
3.7
3.8
3.9

Introduction

Planning your work

Creating value labels

Reverse-code variables

Creating and modifying variables

Creating scales

Saving some of your data

Summary

Exercises

Working with commands, do-files, and results

4.1
4.2

4.3
4.4

4.5
4.6
4.7

Introduction

How Stata commands are constructed

Creating a do-file

Copying your results to a word processor

Logging your command file

Summary

Exercises

Descriptive statistics and graphs for one variable

51
5.2
5.3
5.4
5.5

5.6
5.7

Descriptive statistics and graphs

Where is the center of a distribution?...........cccccceeevn.

How dispersed is the distribution?

Statistics and graphs—unordered categories

Statistics and graphs—ordered categories and variables

Statistics and graphs—quantitative variables

Summary

Contents

41
43
50
50
51
51
52
o7
60
65
70
73
74
75
77
77
78
82
88
89
91
92
93
93
94
98
100
110
112
119



15

rno
T.1

mbercises

ics and graphs for two categorical variables

Relationship between categorical variables

Cross-tabulation

Chi-squared tESt  ......cvceececcece e
6.3.1 Degrees of freedom
6.3.2  Probability tables

Percentages and measures of association

Odds ratios when dependent variable has two categories . .

Ordered categorical variables

Interactive tables

Tables—Iinking categorical and quantitative variables
Power analysis when using a chi-squared test of significance

Summary

Exercises

for one or two means

Introduction to tests for one or two means

Randomization

Random sampling

Hypotheses

One-sample test of a proportion

Two-sample test of a proportion

One-sample test of means

Two-sample test of group means

7.8.1  Testing for unequal variances

Repeated-measures t test

Power analysis

Nonparametric alternatives

7.11.1  Mann-Whitney two-sample rank-sum test

7.11.2 Nonparametric alternative: Median test

Vii

120
123
123
124
127
129
129
133
136
138
141
143
146
149
149
151
151
154
156
156
157
160
164
166
175
176
178
186
186
187



7.12
7.13

Video tutorial related to this chapter . . .

Summary......ccoceeeenne

7.14  EXEIrCiSeS..cccooouieeeeeieeeeecnenn.

Bivariate correlation and regression

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

Introduction to bivariate correlation and regression .
Scattergrams...........ccoceeeeene

Plotting the regression line...............

An alternative to producing a scattergram, binscatter
Correlation.........c.c........

Regression..........ccccceveevennne

Spearman’s rho: Rank-order correlation for ordinal data .

Power analysis with correlation . ...
Summary.......oeneen.

EXerciSes.....cccccuuueececeennn,

Analysis of variance

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10

9.11

The logic of one-way analysis of variance .. ..
ANOVA example.....................

ANOVA example with nonexperimental data .. ..
Power analysis for one-way ANOVA

A nonparametric alternative to ANOVA

Analysis of covariance............

Two-way ANOVA...........c......

Repeated-measures design

Intraclass correlation—measuring agreement . .
Power analysis with ANOVA

9.10.1 Power analysis for one-way ANOVA

9.10.2 Power analysis for two-way ANOVA

9.10.3 Power analysis for repeated-measures ANOVA .
9.10.4 Summary of power analysis for ANOVA

Summary........eee.

Contents

221

--. 268
--. 270



0.12  EXBICISES. ..uiiueiiite ittt sttt bbbt b et a e 271
Multiple regression 275
10.1 Introduction to multiple regreSSION..........ccoceieeieicnenese e 275
B0.2 What is multiple regresSSiON?.........ccccooeiiiiieneninicieresesee s 276
10.3 The basic multiple regression command  ......c.ccccceciiiiiiiie e 277
10.4 Increment in R-squared: Semipartial correlations.............cc.ccocevvrienne. 281
110.5 Is the dependent variable normally distributed?.................cccccoveeene. 283
hl(_i’lﬁ Are the residuals normally distributed?.............ccoviiiiiniiiiiiiee, 286
BOI7 Regression diagnostiC StatiStICS.........cccccevviiieiieeiiie e 291
10.7.1  Outliers and influential CaSeS.............ccooveviiieniniiiire, 291
10.7.2  Influential observations: DFbeta..............cccccoviviiiiiniiccn, 293
10.7.3  Combinations of variables may cause problems........................ 294
PQ-£  Weighted data...........cceieiiieiice e 296
M-9 Categorical predictors and hierarchical regression..............cccccccevennn. 299
10.10 A shortcut for working with a categoricalvariable..............cc.cccceoenn. 308
90.11 Fundamentals of iINeraction...........ccocooeiiiniiinienieieeees e 309
10.12 Nonlinear relatioNns...........cocooiiiiiiiie s 316
10.12.1 Fitting a quadratic model...........c.cccoveiiiiiiiciec e 318
10.12.2 Centering when using a quadraticterm...........ccccccoeevveiiennnne 324
10.12.3 Do we need to add a quadratic component?........................ 326
10.13 Power analysis in multiple regression..........ccccvvinieieienencscsc e 328
10.14 SUMIMIAIY ..ottt sbb e e sbb e be e e nbee e e 333
10.15 EXEICISES. . .e ettt bbbt 335
Logistic regression 339
11.1  Introduction to 10giStiC regreSSION.........cccccveeeeieeiie i 339
1.2 AN @XAMIPIE...oi s 340
11.3 What is an odds ratio and a loQit?.........ccccceviiiiieiccc e, 344
11.3.1  The 0ddS rati0  ...ooceeiiieieeee e 346
11.3.2  The logit transformation.............cccccooveiiiiiii i 346
11.4 Data used in the rest of the chapter ... 347



Contents

11.5  LOQIStIC FEIESSION.....cviiiiiiitiiieiiieiieie ettt bt 349
11.6  HyPOLhESIS TESTING....cciiiiiiieiiiice e 360
11.6.1  Testing individual coeffiCients..........ccccoovvviiiiiense 361
11.6.2 Testing sets of coefficients..........cccccccevveiiiii e 362
11.7 Margins: More on interpreting results fromlogistic regression .... 364
11.8  Nested 10giStiC FEgIreSSIONS........ccveiiieiiiieeie e 372
11.9 Power analysis when doing logistic regresSion...........cccoccvevieeveeviieesieenn, 374
11.10 Next steps for using logistic regression andits extensions.............c.cc....... 377
11,11 SUMIMAIY ..ottt 377
1112 EXEICISES. ..uviueiiieieeiiste sttt sttt s ettt b nn e ene e 378
Measurement, reliability, and validity 381
12.1  Overview of reliability and validity..........ccccoooviiiiiie, 381
122 Constructing @ SCal@.........cccoov e 382
12.2.1 Generating a mean score for each person..........ccccccoevevvvernenne, 383
12.3  ReNADIITY . ..ocovieeiceec e 385
12.3.1  Stability and test-retest reliability...........c.ccocooviiiiiennn, 387
12.3.2  EQUIVAIENCE. ... s 388
12.3.3  Split-half and alpha reliability—internal consistency .... 388
12.3.4 Kuder-Richardson reliability for dichotomous items................ 392
12.3.5 Rater agreement—Kkappa (/T ....ccccovveveiiieiieeie e 393
124 WaliAITY ..o e 395
1241 EXpert JudgmMENT........ccooviieiieie e 396
12.4.2  Criterion-related validity.........cccocoiiiiniiiiiiiie e 397
12.4.3  ConStruCt Validity........cccoviiiiiiiieie e 397
12,5 FACIOr @NaAlYSIS.....oooiiiiiiiie e 402
126 PCF @NalySIS. ..ot 406
12.6.1 Orthogonal rotation: VarimaX..........ccccceeveiiieieiiiesieeie e e 410
12.6.2  Obligue rotation: PromaX........c.cocoiiiiiniiinienenene e 412
12.7 But we wanted one scale, not four scales...........cccoeviiniiiiinciiiee 413

12.7.1  Scoring our variable..........cccooeiiiinii 414



128 Summary

9 Exercises

Xi

ructural equation and generalized structural equation modeling 417

J3-1 Linear regression using sem

13.1.1 Using the sem command directly

13.1.2 SEM and working with missing values

13.1.3  Exploring missing values and auxiliary variables

13.1.4  Getting auxiliary variables into your SEM command

w2 A quick way to draw a regression model

[13.3 The gsem command for logistic regression
13.3.1  Fitting the model using the logit command

13.3.2  Fitting the model using the gsem command

N3.4 Path analysis and mediation

pS.5 Conclusions and what is next for the sem command

113.6 Exercises

Working with missing values—multiple imputation

14.1  Working with missing values—multiple imputation

14.2 What variables do we include when doing imputations?

14.3 The nature of the problem

14 4 Multiple imputation and its assumptions about the mechanism for
missingness

114.5 Multiple imputation
14.6 A detailed example
14.6.1 Preliminary analysis
14.6.2 Setup and multiple-imputation stage
14.6.3 The analysis stage
14.6.4 For those who want an R2 and standardized 3s
14.6.5 When impossible values are imputed
147 Summary
WAA Exercises



Xl

15

16

15.1
15.2
15.3
15.4
15.5

15.6
15.7

15.8
15.9
15.10
15.11

Contents

An introduction to multilevel analysis 471
Questions and data for groups of individuals............c.cccceevevveiiirciecnn 471
Questions and data for a longitudinal multilevelapplication.................. 472
Fixed-effects regression Models...........ccocooeieiiiiiiiicieice 473
Random-effects regression models..........cccccveeiieiiiicceie e 474
An applied example ... 476
155.1 ReSearch qQUESLIONS........ccccceiiiieee e 476
15.5.2 Reshaping data to do multilevel analysis............ccccccevuenn. 477
A quick visualization of our data..........ccccceoeiiiiiiiii 480
Random-intercept Model...........ccoovoiiiiiii i 481
15.7.1 Random intercept—Ilinear model ...........cccooeiiiiiiii i, 481
15.7.2 Random-intercept model—quadraticterm..............ccccccceevennne. 484
15.7.3 Treating time as a categorical variable..............cc.ccccoceninne 488
Random-coefficients MoOdel.............ccoeiiiiiiinii e, 491
Including a time-invariant Covariate...........c.ccoovviiinininienesese s 494
SUIMIMIATIY .ottt sb e s e e e srbe e e nnbe e e nnbes 499
EXBICISES. ...t 500
response theory (IRT) 501

Item
16.1
16.2

16.3

16.4

How are IRT measures of variables different from summated scales? . 502

Overview of three IRT models for dichotomousitems...............ccce...... 504
16.2.1 The one-parameter logistic (1PL) model.............................. 504
16.2.2  The two-parameter logistic (2PL) model...............ccccevrienneee. 506
16.2.3 The three-parameter logistic (3PL) model..............c.......... 507
Fitting the 1PL model using Stata............cccooeviiviiiii i 507
16.3.1  The @STIMAatiON. ..o 510
16.3.2 How important is each of the Iitems?........ccccccoevveivceene, 512
16.3.3  An overall evaluation of our scale............ccccoovviiiiiicinen, 514

16.3.4 Estimating the latent SCOre..........cccocveveiieii v 515
Fitting @ 2PL IRT model ..o 516
16.4.1 Fitting the 2PL model..........cccooo i 517



16.0

m6.6
IL?
118
mif

What’s next?

References

Author index

The graded response model—IRT for Likert-type items..................... 522
16.5.1  The dat@.....cccooiiiiiieee s 522
16.5.2  Fitting our graded responsemodel.............cccccevviviiiiiieennnne 524
16.5.3 Estimating a Person’s SCOFE€........cccccovevueiieerveresieseese e saeree s 529
Reliability of the fitted IRT model............cccoeiiiiiici e, 529
Using the Stata menu SYSTEM ... 532
EXtensions Of IRT ..o 535
EXEICISES. ..ot 536
539
Introduction to the apPENdIX.......cccoeiieiicie i 539
JL2  RESOUICES.....c.oiiiiiiiitiet et 539
A.2L  WED IrESOUICES......oiiiiiiiiictieeee e 540
A.2.2 BO0OKS about Stata.........ccccooiriiiiieicecseese e 542
A.2.3  SNOI COUISES.. ..ot 544
A24  AcqUINiNg AAata........cccooieiiiiiiccce e 545
A.25 Learning from the postestimationmethods............cccccoceeernenne. 546
A3 SUMMIAIY .o ne e 547
551
555
557

Subject index



