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Accept-reject algorithm, see Algorithm

Acceptance rate, 113
airquality, 128
Algorithm
accept-reject, 47, 156, 157
Arnason—Schwarz Gibbs, 165
basic Monte Carlo, 47
capture-recapture Gibbs, 148
down-the-shelf, 109
EM, 181, 182, 189, 243
finite—state HMM Gibbs, 240
generic Metropolis—Hastings, 109
Gibbs sampler, 86, 90, 91, 169
assessment, 260
failure to converge, 189
for variable selection, 96
Metropolis within, 115, 221
two-stage, 87, 88
warning, 90
importance sampling, 51
Ising Gibbs, 257
MCMC, 85
Metropolis—Hastings, 88, 108-111
random walk, 190
unconstrained, 192
mixture
Gibbs sampler, 183
pivotal reordering, 196
Potts Metropolis—Hastings, 261
probit Metropolis—Hastings, 116
reversible jump AR(p), 222
reversible jump MA(g), 231

reversible jump MCMC, 202
Swendsen—Wang, 282
Allocation variable, 176, 180
Amine bases, 238
Annealing, see Simulated annealing
ANOVA (analysis of variance), 129
Approximate Bayesian computation
(ABC), 252, 267
AR model, see Model
ARMA model, see Model
Arnason—Schwarz model, see Model
Autocorrelation, 112
Autocovariance, 212, 227
Auxiliary variable, 48

bank, 104
Baum—Welch formulas, 243
Bayes
formula, 29
theorem, 29
Bayes factor, 41, 82, 92
approximation, 52
computation, 119, 126
for mixtures, 202
Bayesian
decision procedure, 33, 92
estimation, 33
model choice, 39, 225
using ABC, 269
posterior, see Posterior
prior, see Prior
regression output, 121
Bayesian regression output, 83
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bayess, 4

Belief, 29

Bertillon, Alphonse, 176
Binomial model, see Model
Blurring of images, 273
Bonferroni fallacy, 60
Boxplot, 57

Bridge sampling, 53

BUGS, 3, 6, 91, 255
Burn-in, 112

caterpillar, 66
Causality, 212, 215
Classification, 177
Clique, 256
Clustering, 177
Cohort, 161
Complex numbers, 216
Conditional distribution, 66, 87
Conditional mean family, 122
Confidence interval, 37
Conjugacy, 34
Conjugate prior, 34, 35
for mixture of distributions, 184
Constant
normalizing, 45, 159, 220
for the Ising model, 257
for the Potts model, 273
prior, 36
Zellner’s G, 76
Contingency table, 127, 128
Correlation, 86
Covariate, 66
CRAN, 8
Credible set, 38
Critical value, 260, 262
Curse of dimensionality, 192

Darroch model, see Model
Data augmentation, 182
Data-dependent prior, 76
datha, 174
De-noise, 279
de Finetti, Bruno, 122
Dependence, 211
Detailed balance, 110
Dichotomous data, 104, 128
Distribution

beta, 176

beta-Pascal, 145
binomial, 116, 142
Dirichlet, 246
hypergeometric, 146
inverse gamma, 30
mixture, 176
nonstandard, 156
normal, 26
Poisson, 128
predictive, 59, 84, 99
stationary, 88
Student ¢, 31, 62, 78
Weibull, 62

DNA, 238

Dnadataset, 238

Effective sample size, 112, 213
Elicitation, 122
EM algorithm, see Algorithm
Empirical Bayes analysis, 76
Entropy, 196
Equation
backward, 244
detailed balance, 110
forward, 244
forward—backward, 243
Ergodicity, 86
Estimation
of mixture parameters, 196
versus testing, 201, 226
eurodip, 141
European dipper, 141
Eurostoxx50, 210
Explanation vs. interpretation, 2
Explanatory variable, 66

Factor, 69
Fisher information, 116
Forward—backward formulas, 243
Function
beta, 145
Fundamental theorem of simulation,
156

Galaxy dataset, 204

Generalized linear model (GLM), see
Model

Gibbs sampler, see Algorithm



GLM, see Generalized linear model
Goodness of fit, 39

Harmonic mean, 57
Heteroscedasticity, 235
Hidden Markov model, see Model
HIV, 238
HPD region, 38, 79
Hyperparameter, see Prior
Hypothesis

point null, 41

testing, 38, 71, 82

versus estimation, 201

Identifiability, 69, 130, 194, 241
Illingworthh, K.K., 27
Image, 252

noisy, 273
Imaginary observations, 122
Importance sampling, 49, 50

for marginal approximation, 119
Independent, identically distributed

(iid), 28

Intercept, 69
International Whaling Commission, 140
Invariance

by permutation, 221
Invariance under permutations, 193
Irreducibility, 86, 88
Ising model, see Model

JAGS, 3, 6

Jeffreys, Harold, 36

Jeffreys’ scale of evidence, 41
Jeffreys—Lindley paradox, 42, 44, 95

Kalman filter, 232

Label switching, 192-197, 200, 241, 274
and Chib’s method, 203

Lag, 213

Laichedata, 253

Lattice, 252, 253

Least squares estimate, 72

Lexicographical ordering, 180

License, 197

Likelihood, 28

likelihood, -free inference, 261
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Link, 106

canonical, 107

log, 108

logit, 107

probit, 108
Local versus global variables, 20
Loch, 273
Log-linear model, see Model
Log-odds ratio, 107
Logit model, see Model
Loss function, 37, 279

MA model, see Model
MAP, see Maximum a posteriori
Marginal distribution, 38, 79
approximation, 119
Marginal likelihood, 55, 203
Marginal posterior mode (MPM), 279
Markov
kernel, 85, 87
random field, 254, 255
switching, 247
Markov chain, 85, 109, 217, 218, 253
definition, 210
hidden, 161
homogeneous, 210, 237
slow mixing, 258
Markov Chain Monte Carlo (MCMC),
47, 85
birth-and-death, 220
Maximum a posteriori, 33, 195, 279
Menteith, 278
Menteith, 273
Metropolis—Hastings algorithm, see
Algorithm
Michelson-Morlay experiment, 27
Military conscripts, 176
Missing variable, 153
Mixture, see Distribution
Mixture model, see Model
Model
ANOVA (analysis of variance), 129
AR(1), 215
AR(p), 216
ARCH(p), 235
ARMA, 232, 234
Arnason-Schwarz, 160-168
averaging, 93
binomial, 142
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capture-mark-recapture, 143, 210 Parameter

Darroch, 146 common to several models, 40
dynamic, 210 interest, 142

full, 93 nuisance, 142, 274
generalized linear, 16, 106 Parsimony, 42, 91, 234

hidden Markov, 174, 237-250 Partition, 179

hypergeometric, 146 Path sampling, 264

Ising, 256, 258 Phase transition, 260, 262

latent variable, 108

. Pilot run, 90
log-linear, 127

logit, 107, 124 ;Z‘g)znwf%
MA, 226 Pol n017nial
MA (q), 227, 233 y
Markov, 228 lag, 219
Markov—switching, 247 root, _220
mixture, 176 Population
Potts, 252, 256, 260, 275 closed, 144
inference on, 270 sub, 176
probit, 115 Posterior, 29
regression, 67 proper, 73
saturated, 128 Potts model, see Model
stochastic volatility, 235 Prediction
temporal, 210 filter, 244
T-stage capture-recapture, 148 Prior
two-stage capture, 147 construction of, 122
variable dimension, see Variable elicitation, 122
dimension i 1
Model choice, 38-58, 130 h;gei’ﬁ’gfl

Monte Carlo

estimate, 49

methods, 3
MRF, see Markov random field
Multimodality, 26

hyperparameter, 34
improper, 35, 37, 43, 73
index, 36

Jeffreys, 36, 219
noninformative, 35
selection, 34

Noise, 273, 279 subjective, 29

white, 215, 236 Probit model, see Model
Normal distribution, see Distribution Process
normaldata, 27 Dirichlet, 202
Normalizing constant, 62, 261-264 future-independent, 215

Numerical quadrature, 265 invertible. 227

nonstationary, 214

Occam’s razor, 91 stationary, 212
Optimality, 38 stochastic, 210
Outcome, 66 Proposal, 109
Outlier, 60 choice, 113

Overfitting, 91 p-value, 71
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R, 5 Response, 66
airquality, 128 Reversible jump MCMC, see Algorithms
apply, 13 Rkwards, 7
arima, 231
array, 11 Saddle point, 186
as.matrix, 129 Satellite image, 273
bayess, 4 scale, 69
color, 156 Scotland, 273

combinat, 205
contour, 178

Sequential Monte Carlo sampler, 233
Significance, 71

data, 128 Simulated annealing, 199, 207, 281
depository, 19 Simulation, 47
dump, 21 Skewness, 26
factor, 11 Slice sampler, 170
function, 19 SMC, 233
glm, 131 State—space representation, 212, 232,
graphical commands, 19 233, 237
help, 5 Stationarity
image, 178, 207 constraint, 214
integrate, 266 lack of, 216
intToBits, 94 second—order, 212, 213
is.matrix, 129 strict, 212
jitter, 156 Statistics, 3, 210
list, 14 nonparametric, 16, 198
Im, 16, 69, 83 semiparametric, 177
matrix, 11 Step
mnormt, 32, 121 E and M, 181
morley, 27 Stochastic volatility model, see Model
packages, 8 Stock market, 210
plot, 16 Stopping rule, 88
probability distributions, 16 Sufficiency, 29
programming, 19, 20 Survey, 140
quit, 21
rm, 21 Target, 109
scan, 21 Tempering, 199
solve, 99 Test
stat, 183 Schur—Cohn, 249
vector, 9 Testing

Random field, 254 versus estimation, 226

Random number generator, 156 Theorem

Random walk, 111, 190, 248
Rankin, Ian, 1
Rao—Blackwellization, 281
Recurrence, 86 Tolerance (for ABC), 268
Regression model, see Model T-stage capture-recapture model, see
Reordering MCMC output, 196 Model
Reparameterization Two-stage capture model, see Model
root, 219, 228, 234
weight, 192 Unit circle, 216

Gauss—Markov, 70
Hammersley—Clifford, 256, 281
Rao—Blackwell, 203
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Variable

categorical, 127

control, 66

dummy, 69

latent, 108, 235
Variable-dimension model, 225

Volatility, 210
Volume, 38

White noise, see Noise

Zellner, Arnold, 76
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