
Index

absolute frequency 13
alternative hypothesis 42–43, 47, 696
alternatives 3–7, 696

refining the list of 104
alternative-specific constants 312,

696
asymptotic t-test 612
attribute levels 88–93, 696

establishing for alternatives in a base year
451–452

establishing for alternatives in a forecast year
451–452

invariance 93–94, 696
refining the list of 105

attributes 3–7, 696
allocating to design columns 131
refining the list of 105

balanced designs 142, 696
Bayes rule 608
Bayesian determination 226, 697
Bayes theorem 610
Bayesian methods 610
behavioral choice rule 82
binary choice 327
blocking 126, 697
branches 398, 486

calibration 438–439
to base years 438–439
to forecast years 438–439

calibration constants 114, 697
Chi-squared distribution 45
Chi-squared test 332
Chi-squared value 332
choice-based sampling 95
choice-based weights 413
choice experiment 606
choice models 7, 78, 82
choice probabilities 153, 360, 399

obtaining for the sample 360

choice settings 4–5, 697
choice sets 4, 697

generating 4, 166
randomizing 170–171

choice shares 5, 577, 697
cholesky matrix 673, 698
closed-form solution 518
code books 165
cognitive burden 114, 581, 698
cognitive sensibility 156, 180
combining data sources 225
comparing two models 335
composite alternatives 483–484,

698
conditional choices 79, 228, 698
conditional parameters 631, 683–684
conditional probability density function (CPDF) 21,

698
confidence interval 631
confoundment 76, 141, 350, 698
conjoint analysis 111, 698
constant variance 77–78
constrained distributions 614
contingency tables 381–383, 699
convergence 324
correlated choice situations 617–618
correlated parameters 667, 676
correlation 33–34, 59–61, 117, 617–618,

699
covariance 30–32, 38, 699
critical value 46, 48
cross-effect 267
cross-elasticity 384
cumulative distribution function (CDF) 16–17, 186,

699
current alternative 178

data cleaning 241, 699
data collection 62, 162, 165, 178
decision makers 4, 6, 62
decision rule 49
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Index 715

decision support system (DSS) 453, 699
improving the look of 472
using 475
using choice data in creating 461
using data sample averages in creating

455
degenerate alternative 502, 571
degenerate branch 530
degenerate limb 506
degenerate nest 572, 574
degenerate nested logit (NL-DG) 494
degenerate outcome 494, 699
degenerate partition 514, 570–571
degrees of freedom 118, 122–124, 699
delay choice alternative 176, 230, 699
design coding 156–157
design columns 131
design degrees of freedom 118, 700
design strategies 107
direct effect 391
direct elasticity 384
distributions 15–17, 39–40, 612, 700

imposing constraints on 614, 645
lognormal 613, 641
non-stochastic 659
normal 40, 84, 186, 613
selecting the number of points on 614
triangular 613, 632, 640

d-optimality 153
dummy codes 144, 346

interpreting parameters of 344

effects codes 120
interpreting parameters of 344

elasticities 226
arc 392–393, 426
cross 384–387
direct 384–387
point 384–387

endogenous weighting 413, 700
endpoint design 114
error term; random 33
exogenous weighting 226, 418, 425, 700
expected value 25–27, 700
experimental design 100, 245, 700

generating 102, 106, 128
reducing the size of 114

extreme value type I (EV1) 84

factor level 101, 701
factorial design 109–112

full 109, 701
fractional 115

fixed parameters 76, 535, 633, 701
foldover, 147, 701

generalised cost 66, 701
goodness-of-fit 494
gradient method 609
grand mean, 116, 120

Halton draws 616
Hausman test 519, 701
heterosckedastic extreme value (HEV) model 494
heuristic, 106
hierarchical choice 263
hypothesis testing 41–43, 46, 701

identification 85, 538
importance weights 106
inclusive value (IV) parameter 493, 547, 559

constraining 534–536
normalizing 534–536

income effect 71, 702
independence of irrelevant alternatives (IIA)

assumption 519, 524, 702
independent and identically distributed (IID) terms

77, 84
indifference curves 65, 702
indirect utility 339, 702
insignificance 351
interaction effects 116, 123
inter-attribute correlation 106, 702
interval-scaled data 10, 703
iterations to convergence 629

joint probability density function (JPDF) 21,
703

joint SP-RP model 589

kernel density estimator, 684, 703

labeled alternative 6, 113
labeled experiment 113–114, 371, 703
likelihood function 317
likelihood ratio (LR) test 494, 612
limbs 530, 703
limited information maximum likelihood (LIML)

544
linear restrictions 346, 703
log likelihood function 153
lognormal distribution 636
logsum parameter 487

main effects 117, 123, 703
main-effects-only design 124, 127
maintained assumptions, 76–77, 703
marginal effects 393, 396, 703

categorical coded variables 408
reporting 411

marginal probability density function (MPDF) 21,
703

marginal utility 76, 108, 635, 704
market segment 5
maximum likelihood estimation (MLE) 317,

704
mixed logit (ML) model 606, 618, 623

conditional distribution 610
conditional parameters 682
correlated choice situations 617–618
correlated parameters 667
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mixed logit (ML) model (cont.)
correlation between parameters 618
estimation 625–626
handling insignificant heterogeneity around mean

parameter estimates 661
interpreting 627
kernel density estimator 684
model specification issues 611
preference heterogeneity around mean of a

random parameter 650, 706
selecting random parameters 611
selecting the distribution of random parameters

612
using random parameter estimates 689–690
willingness to pay 686

mixing distributions 659
model comparison 335
model significance 326
moments 23, 610, 704
multicollinearity 116, 141, 242, 704
multinomial logit (MNL) model 263, 384

comparing two models 335
indirect utility functions 339, 702
interactions 76, 116, 702
iterations to convergence 629
model significance 326, 334, 377
obtaining choice probabilities for the sample

360
pseudo-R2 337, 706
sample size 184–196, 323–324
unlabeled experiments 112–113, 150–151, 371,

711
weighting criteria 323
willingness to pay 357–358, 686–687

nested attributes 154
nested logit (NL) model 482–483

combining sources of data 580–581
degenerate branch 530, 570
degenerate limb 507–508
degenerate nest 571, 574
degenerate nested logit (NL-DG) 577–580
degenerate partition 570–571
estimation 519
key relationships for establishing 482

meaningful linkage mechanism in tree
structure 486

RU1 (Random utility model 1) 496
RU2 (Random utility model 2) 496
searching for the best tree structure 494
specifying utility functions at higher levels of the

tree 564
technical details 495
three-level models 506

no-choice alternative 227–228, 704
nominal-scaled data 9, 704
non-chosen alternatives 72, 84, 177, 222
non-random draws 580, 704
non-stochastic distribution 656, 705
normal distribution 40, 613

normalization 489, 705
null hypothesis 42, 705

one-tailed tests 43, 705
ordinal-scaled data 9, 705
ordinary least squares 326
orthogonal code 110, 705
orthogonal design 115

main-effects-only 116, 706
orthogonality 115
outliers 91
over-identification 706
over-sampling 706

panel data 98, 706
partial degenerations 574, 706
part-worth utility 107, 706
pooling 126, 385, 581

data 581
design 126
naïve 385, 395, 704

population profiler 442
population statistics 36
preference heterogeneity 608, 611, 670, 706
preferences 6, 63, 177, 706
probability density function (PDF) 15–16,

706
probability-weighted sample enumeration 706
problem definition refinement 104
profiles 101, 706
pseudo-R2 337–338, 545–546, 706
p-values 50, 707

quadratic effect 121
qualitative attributes 107, 157, 707

assigning level labels for 107, 157
quantitative attributes 107, 707

assigning level labels for 107, 157
questionnaires 89

using revealed preference data in 177

random draws 611, 625
random parameter logit model 215
random parameters 608, 611, 707

selecting distribution of 611
using estimates of 625

random utility 496
random utility maximization 83, 707
ranking 9, 90
rating 38, 65
ratio-scaled data 9, 707
relative frequency 13, 708
relaxation of the IID assumption 385
reliability 50, 93, 708
response rates 114, 266, 708
response stimuli 102, 708
restricted models 523, 529
revealed preference data 5, 92, 276
RU1 (random utility model 1) 489, 538
RU2 (random utility model 2) 489, 538
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sample enumeration 386, 391, 440
sample profiler 442, 448
sample size 14, 126, 185
sample statistics 40, 44
sampling distribution 40, 708

mean of 40, 708
sampling error 93, 708
sampling for choice data 184, 193–195
sampling frame 184, 708
sampling strategy 184
satisfaction 64–65, 708
scale parameter 74, 487–488, 709
sequential estimation 544
shuffled draws 616
significance 45, 50, 141, 709
significance levels 46–47, 709
simulation methods 609
simultaneous estimation 318, 544
socio-demographic characteristics (SDCs) 92,

709
standard deviation 34, 186, 709
standard error 40, 709
stated choice 88
stated-preference data 5, 75, 96
stated preference experiments 168, 709
statistical independence 23, 709
stimuli refinement 102, 104, 710
substitution effect 71
survey instruments 88, 102, 710

construction of 161
switching models 178
synthetic households 440, 710
synthetic observations 439

task complexity 192–193
tastes 88, 710
testable assumptions 77, 82–83, 710

transpose 53, 711
treatments 54, 526, 711
treatment combinations 100, 109, 111, 115, 117,

122–126, 145, 711
triangular distribution 609, 613, 624, 632–634, 641,

638
trunks 398, 530
t-test 42, 45, 547, 612, 711
two-tailed tests 48
type I error 46–47, 711
type II error 46–47, 711

unbalanced designs 142
unconditional choices 70, 711
under-sampling 5, 711
uniform distribution 444–445, 612
unlabeled alternatives 104, 196
unlabeled experiments 112–113, 151–152, 372
unobserved effects 77, 84, 420, 487, 621
unobserved heterogeneity 63, 617
utility 65–68, 78–79, 88–89, 119, 122, 156, 170,

340, 370–371, 456, 484, 500, 547, 606, 711
utility maximization 82, 488, 711

validity 93, 711
value of travel time savings 358, 494
variance 25, 28–30, 32, 34, 77, 105, 487, 492, 533,

607, 621, 711
vectors 52, 616

column 52, 55
row 52, 55

Wald-statistic 342, 547, 654, 711
Wald-test 342, 346, 349, 576, 711
Willingness to pay 7, 357, 620, 684

Z -test 45, 712
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