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A
adjacent mean contrasts....... 182-187
adjusted means

average marginal effect ... 281-282

computing.................. 26-29
graphing.................... 29-30
marginal effect at the mean .. 281—
282
analysis of variance ........... 169-175
anova command .............. 169-175
anova versus regress command. . 205~
208, 241-244
as-balanced versus as-observed contrasts
........... 198-200
as-observed versus as-balanced contrasts
........... 198-200

average marginal effect versus marginal
effect at the mean....281-282
average marginal value versus marginal

value at the mean...... 28-29
B
Bonferroni adjustments.. 516, 537-539,
541-542
broken line regression . ... see piecewise
models
broken stick regression ... see piecewise
models
C
categorical by categorical by categorical
interactions.......... 249-272
interaction contrasts...... 264267
partial interactions....... 260262,
264267
simple comparisons ........... 271

simple contrasts............... 260

categorical by categorical by categorical
interactions, continued

simple effects............. 255, 271

simple interactions .. 252-255, 258,
268-271

simple partial interactions. . ..258-
260

three by three by three design .. ..
........... 262-271

two by two by three design...255-
262

two by two by two design..250-255
categorical by categorical by continuous
interactions
linear. .see linear by categorical by
categorical interactions
categorical by categorical interactions. .

........... 209-247
interaction contrast....... 234-236
logistic regression......... 481487
partial interactions....... 221-223,

226227, 233-234
simple contrasts ......... 225-226,

231-232
simple effects . ..215-217, 220221,

225, 230-231
three by three design..... 228-236
two by three design....... 218-228
two by two design........ 211-218

categorical by continuous by continuous
interactions. . ..see continuous
by continuous by categorical
interactions
categorical by continuous interactions
cubic ..... see cubic by categorical
interactions
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categorical by continuous interactions,

continued

linear. .... see linear by categorical
interactions

quadratic........ see quadratic by

categorical interactions
categorical by linear by linear interac-
tions...see linear by linear by
categorical interactions
categorical by linear by quadratic inter-
actions.......... see linear by
quadratic by categorical inter-
actions
categorical by piecewise interactions
linear ............ see piecewise by
categorical interactions
categorical predictor

beyond two levels......... 169-175
two levels................. 168-169
categorical predictors ......... 167-208
using regress command..205-208
COMPAriSonS. ............. see contrasts
complex survey data .......... 499-503
CONCAVE CUIVE .. vvvvveeeeeeenenn. 45-46
confidence intervals, interpreting. .202—
204, 244-246
continuous by categorical by categorical
interactions

linear. .see linear by categorical by
categorical interactions
continuous by categorical by continuous
interactions. .. .see continuous
by continuous by categorical
interactions
continuous by categorical interactions
cubic .. ... see cubic by categorical
interactions
linear. .... see linear by categorical
interactions
logistic regression......... 487-492
quadratic ........ see quadratic by
categorical interactions
continuous by continuous by categorical
interactions.......... 365-382
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continuous by continuous by continuous
interactions.......... 149-164
continuous by continuous interactions. .
........... 127-148
linear by linear........... 127-140
linear by quadratic....... 140-147
continuous by piecewise interactions
linear ............ see piecewise by
categorical interactions
contrast command..172-174, 535-538

contrast operators. ... see contrast
operators
effectsoption............... 537
level() option............... 538
mcompare () option....... 537-538
noeffects option............. 536
nowald option............ 536-538
pveffects option............. 537
contrast operators
B 182-187
AT e e 185-187
custom................... 195-198
= 179-182
BW e et 198-200
he 187-192
AW, 198-200
Joe 191-192
JW e e 198-200
Pover e 193-195
<1 198-200
o PN 194-195
QW e e et 198-200
P 176-179
tableof................... 175-176
weighted ................. 198-200

contrast versus margins output .. 175
contrasts

adjacent mean............ 182-187
custom................... 195-198
grand mean .............. 179-182
Helmert .................. 187-192
polynomial ............... 193-195
reference group........... 176-179
reverse adjacent mean ....185-187
reverse Helmert........... 191-192
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contrasts, continued

selecting........ 177-179, 181-182,
186-187, 192
selecting reference group..178-179
to mean of previous levels....191—
192
to mean of subsequent levels. .187—
192
weighted ........... .. .. 198-200
CONVEX CUIVE . .vvnenennnnn 45-46

cross-level interaction
categorical by categorical . ... 404-

408
continuous by categorical . ... 397—
404
continuous by continuous . ... 394—
397
cubic by categorical interactions . .318—
323
cubic predictor.................. 55—62
graphing.................... 59-62
interpretation of .. ... 55-56, 5962
custom contrasts.............. 195-198
D
datasets
downloading..................... 4
GSS . 4-12
optimism...................... 12
PAIM. oo 12
school...............ooiilt. 13
sleep ..o 13
downloading datasets ................ 4

Duncan adjustments ... .. 539, 542-544
Dunnett adjustments. .. .. 539, 542-544

E
estimates stats command .. 452-454
estimates store command .. 452-454

F
factor variables................ 167-208
used with margins command.....
........... 513-519
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fractional polynomial regression. .62-75

graphing.................... 70-75
interpreting................. 70-75
versus quadratic model . .. .. 67-69
G
grand mean contrasts ......... 179-182
graphing adjusted means........ 29-30
H
hierarchical linear model ........... see
multilevel model
hockey stick models...... see piecewise
models
I

interaction contrast

three by three design..... 234-236
interaction contrasts

three by three by three design. ...

interactions

categorical by categorical .. ... see
categorical by categorical
interactions

categorical by categorical by cate-
gorical......... see categorical
by categorical by categorical
interactions

categorical by continuous by con-
tinuous interactions. . see con-
tinuous by continuous by cat-
egorical interactions

continuous by categorical by con-
tinuous interactions. . see con-
tinuous by continuous by cat-
egorical interactions

continuous by continuous..... see
continuous by continuous
interactions

continuous by continuous by con-
tinuous........ see continuous
by continuous by continuous
interactions
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interactions, continued

cubic by categorical .. see cubic by
categorical interactions

linear by categorical. .see linear by
categorical interactions

linear by categorical by categorical
interactions..................
...see linear by categorical by
categorical interactions

linear by linear by categorical in-
teractions................. see
linear by linear by categorical
interactions

linear by quadratic by categorical
interactions..................
....see linear by quadratic by
categorical interactions

piecewise by categorical ..........
.. see piecewise by categorical
interactions

quadratic by categorical ..........
.. see quadratic by categorical

interactions

interpreting confidence intervals .. 202—
204, 244-246

inverted U-shape................ 45-46

L

linear by categorical by categorical in-
teractions............ 383-390

linear by categorical interactions..275—
300

linear by linear by categorical interac-
tions...........o..... 366-375

linear by linear by linear interactions. .
...... see continuous by
continuous by continuous
interactions

linear by linear interactions ........ see
continuous by
continuous interactions

linear by quadratic by categorical inter-
actions............... 376-382
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linear by quadratic interactions..... see
continuous by
continuous interactions

linear regression, multiple ....... 25-30
linear regression, simple......... 17-25
linearity
assessing analytically ....... 3743
assessing graphically........ 30-37
assessing using contrast command
............ 41-43
assessing via factor variables .. 39—
43
assessing via graphing means. . 34—
37
assessing via lowess......... 33-34
assessing via polynomials ... 38-39
assessing via residuals. . ... .. 31-32
assessing via scatterplots....... 31
logistic regression ............. 456-470
categorical by categorical interac-
tions................. 481-487
continuous by categorical interac-
tions.........ooooan 487-492
contrast command...... 457-458
margins command....... 459-462,
464-465
margins, default metric ....... 462
margins, pwcompare command ..
........... 462-463
marginsplot command ..459-462,
464-465

one categorical predictor..456-463
one continuous predictor. .463-465

piecewise models ......... 492-498
predictive margins ............ 460
pwcompare command..... 458-459
with covariates........... 465-470
logit command .............. 456-470
longitudinal models .......... see time,

modeled continuously

M
main effects
interpreting with categorical inter-
actions............... 241-244
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main effects, continued
interpreting with polynomial mod-
els........l 7577
marginal effect at the mean versus aver-
age marginal effect . ..281-282
marginal value at the mean versus aver-

age marginal value..... 28-29
margins command..... 20-22, 507-522
asbalanced option ....... 240241
asobserved option ....... 239-240
at () option....... 20-22, 510-513,
517-519
contrast() option....... 515-516
dydx () option....... 519, 521-522
dyex() option ................ 520
expression() option..... 508-510
eydx() option ................ 521
eyex() option............ 519-520
mcompare () option............ 516
noatlegend option............ 512
predict() option........ 507-508
with factor variables...... 513-519
margins versus contrast output.. 175
marginsplot command......... 22-25,
523-534
adding scatterplot to.......... 526
addplot() option............. 526
bydimension() option........ 532
byopts() option.............. 533
ciopts() option.............. 525
customizing by-graphs ........ 533
customizing the legend........ 530
display of confidence interval .. 525
display of fit line.............. 525

labeling the by-dimension .. ... 532
labeling the plot dimension .. 528-

530
labeling the x dimension ...... 531
legend() option.............. 530
line thickness ................. 525
marker size ................... 525
marker symbol................ 525
nocioption................... 526

omitting confidence interval ... 526
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marginsplot command, continued
plotdimension() option..... 528~

530
plotopts() option............ 525
recast() option.............. 525
recastci() option............ 525
scheme () option.............. 526
selecting a scheme............. 526

selecting dimension for z axis..527
selecting the by-dimension . ... 532
selecting the plot dimension...528

subtitle() option............ 524
title() option............... 524
xdimension() option......... 527
xlabel() option......... 524, 531
xscale() option.............. 524
xtitle() option.............. 524
ylabel() option.............. 524
yscale() option.............. 524
caption() option............. 524
note() option ................ 524
ytitle() option.............. 524
mixed model...... see multilevel model
mkspline command............. 84-88
marginal option............ 88-90
mlogit command............. 470-475
multilevel model .............. 393-409
cross-level interactions......... see
cross-level interactions
longitudinal . ... see time, modeled
continuously
multinomial logistic regression....470-
475
contrast command...... 471-472
margins command ....... 473-475
marginsplot command...473-475
pwcompare command.......... 473
multiple comparison adjustments..516,
537-544
multiple regression .............. 25-30
N
nested model .. ... see multilevel model
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nonlinear models.............. 455-498
categorical by categorical interac-

tions............... 481487
continuous by categorical interac-
tions................. 487-492

piecewise models ......... 492-498

nonlinear relationships
cubic predictor ............. 55-62
fractional polynomial ....... 62-75
piecewise models........... 79-126
polynomial predictor........ 4577
quadratic predictor ......... 45-55

0)

ologit command ............. 475478

ordinal logistic regression...... 475-478
contrast command ...... 476-477
margins command ....... 477-478
marginsplot command...477-478
pwcompare command.......... 477

P

pairwise comparisons. ......... 200202

partial interactions
three by three by three design. ...

........... 264-267
three by three design..... 233-234
two by three design...... 221-223,
226-227
two by two by three design...260-
262
piecewise by categorical interactions. ..
........... 325-364
comparing coding schemes ... 356—
363
one knot and one jump ... 328-341
overview of ............... 325-328
two knots and two jumps. .341-356
piecewise models............... 79-126
automating graphs ....... 123-126
change in slope coding...... 88-90
individual slope coding ... .. 84-88
logistic regression......... 492-498
multiple unknown knots .. 113120
oneknot.................... 82-90
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piecewise models, continued
one knot and one jump ....96-101
one unknown knot........ 109-113
piecewise by categorical
interactions. . see piecewise by
categorical interactions

two knots......... ..., 91-96
two knots and two jumps. .102-109
poisson command............ 478-481
Poisson regression............. 478-481
contrast command........... 479
margins command ....... 480-481
marginsplot command...480-481
pwcompare command...... 479-480
polynomial contrasts.......... 193-195
polynomial models
interpreting main effects.... 75-77
polynomial predictor ............ 45-T77
predicted means, computing. .. .. 22-25
predictive margins................. 460
previous levels, contrast to....191-192
pwcompare command......... 200202,
539-544
cimargins option........ 540-541
effects option........... 540-544
groups option............ 541-544
mcompare () option .. 539, 542-544
Sidék adjustment......... 201-202
sortoption.............. 542-544
pwmean command.................. 202
Q
quadratic by categorical interactions . .
........... 301-318
quadratic by linear by categorical inter-
actions.......... see linear by
quadratic by categorical inter-
actions
quadratic by linear interactions. .. .. see
continuous by
continuous interactions
quadratic predictor.............. 45-55

graphing.................... 51-55
interpretation of . .... 46-47, 52-55
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quadratic term
interpretation of .. ... 46-47, 52-55

R

random-coefficient model........... see
multilevel model

reference group contrasts. .. ... 176-179

regress versus anova command . .205—
208, 241-244

repeated-measures models. ... see time,

modeled categorically
residual covariance structures, compar-

INg....ooovvviin... 452-454

S

Scheffé adjustments. . .... 516, 537-539,
541-542

selecting contrasts...177-179, 181-182,
186-187, 192

selecting reference group ...... 178-179

Sidak adjustments. ... ... 516, 537-539,
541-542

simple comparisons
three by three by three design..271
simple contrasts
three by three design ... .. 231-232
two by three design....... 225-226
two by two by three design....260
simple effects
three by three by three design..271
three by three design .. ... 230-231
two by three design..220-221, 225
two by two by two design ... .. 255
two by two design ........ 215217
simple interactions
three by three by three design .. ..
........... 268-271
two by two by three design....258
two by two by two design..252-255
simple linear regression.......... 17-25
simple partial interactions
two by two by three design...258-
260
spline regression . . see piecewise models
split plot design............... 443-452
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squared term
interpretation of . . ... 46-47, 52-55
Student—Newman—Keuls adjustments. .
........ 539, 542-544
subsequent levels, contrast to..187-192
survey data...see complex survey data

svy prefix.............o.o 499-503

svyset command.................. 499

T

ttest oo 168-169

three by three by three design..262-271
interaction contrasts...... 264-267
partial interactions . ...... 264-267
simple comparisons ........... 271
simple effects ................. 271
simple interactions ....... 268-271

three by three design.......... 228-236
interaction contrast....... 234-236
partial interactions ....... 233-234
simple contrasts.......... 231-232
simple effects............. 230-231

three by two by two design. .see two by
two by three design
three by two design...see two by three
design
three-way interactions
categorical by categorical by cate-
gorical........... see categori-
cal by categorical by categori-
cal interactions
continuous by continuous by cate-
gorical interactions. ..see con-
tinuous by continuous by cat-
egorical interactions
continuous by continuous by con-
tinuous .......... see continu-
ous by continuous by continu-
ous interactions
linear by categorical by categorical
interactions..................
...see linear by categorical by
categorical interactions
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three-way interactions, continued
linear by linear by categorical in-
teractions................. see
linear by linear by categorical
interactions
linear by quadratic by categorical
interactions..................
....see linear by quadratic by
categorical interactions
time, modeled categorically ... 437-454

split plot design .......... 443-452

time by categorical interaction. ...
........... 443-452

time modeled alone....... 438-443

time, modeled continuously ... 411-435
categorical by time piecewise inter-

action................ 426434
linear effect of time....... 412-416
time by categorical interaction. ...
........... 416-421
time piecewise............ 421-426
Tukey adjustments....... 539, 542-544
two by three design........... 218-228
partial interactions....... 221-223,
226227
simple contrasts.......... 225-226
simple effects........ 220-221, 225
two by two by three design. ...255-262
partial interactions ....... 260-262
simple contrasts............... 260
simple interactions............ 258
simple partial interactions. . ..258-
260
two by two by two design ... .. 250-255
simple effects ................. 255
simple interactions ....... 252-255
two by two design............. 211-218
simple effects............. 215-217
two-level categorical predictor . ... 168—
169
two-way interactions
categorical by categorical ...... see

categorical by
categorical interactions
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two-way interactions, continued

continuous by continuous...... see
continuous by
continuous interactions

cubic by categorical .. see cubic by
categorical interactions

linear by categorical..see linear by
categorical interactions

piecewise by categorical ..........
.. see piecewise by categorical
interactions

quadratic by categorical ..........
.. see quadratic by categorical

interactions
U
U-shape..............ooiit. 45-46
unadjusted means ................. 282
unbalanced designs............ 236241
)%
weighted contrasts............ 198-200
within subjects models....... see time,
modeled categorically
X

xtmixed command
residuals() option..... 439-440,
452-454





