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non-parametric, 70, 132

parametric, 75, 83, 93, 107, 122, 166

Box—Cox transformation, 198, 201

cond, 14, 16, 25, 37, 39, 42, 57, 90, 93, 130,  calcium uptake data, 180

149, 153, 154, 156, 191, 192

calibration, 132

hoa, 4, 14, 16, 42, 59, 61, 86, 149, 153, 154,  case-crossover study, 47
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lik.ci, 183 central limit theorem, 213
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AIC, 61, 85, 194

AIC,, 61, 85, 194

analysis of variance, 111
multivariate, 204

ancillary directions, 144, 153, 167, 196
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coefficient of variation, 189
components of variance, 202
computer algebra, 170
conditional density, 94
conditional inference, 35, 107
confidence interval, 6
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ancillary statistic, 15, 58, 78, 85, 140, 142, 145, configuration, 58, 78, 142
continuity correction, 21, 154, 168, 187, 191

153, 157, 158, 167, 205, 206
autoregression, 117, 120

Barndorff-Nielsen approximation, 147, 156,
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contour plot, 60, 73
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in distribution, 138
in probability, 162

Bartlett correction, 7, 8, 93, 107, 121, 122, 132, Cook’s distance, 100, 200

149, 164-166, 169, 206, 209, 210

empirical, 96
Bartlett identities, 135

Bartlett—Nanda—Pillai trace statistic, 204
Bayesian inference, 15, 44, 59, 110, 123, 132,

161-164, 168, 187, 191, 209
first order, 162
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covariance matrix, 132
crying babies data, 175
cumulant, 213
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cumulant generating function, 210,
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deviance, 89
digamma function, 8, 13, 122
directed likelihood ratio statistic, see likelihood
root
discrete data, 15, 36, 37, 107, 154-155, 168,
206
distribution
Bernoulli, 23, 38, 39, 46, 47, 89, 90, 192,
199
binomial, 23, 36, 37, 49, 52, 172, 177, 187,
191, 199
bivariate normal, 189
Cauchy, 17, 35, 205
chi-squared, 113, 204
exponential, 8, 28, 123, 128, 178, 188, 189
extreme-value, 78, 178
F, 28,116, 188
gamma, 13, 60, 89, 121, 132, 133, 145, 189
Huber’s least favourable, 178
hypergeometric, 24
inverse Gaussian, 185, 189
log-gamma, 186
log-logistic, 60
log-normal, 28, 30, 60, 189, 198
log-Weibull, 178
logistic, 45, 178, 186
multinomial, 129, 142
non-central chi-squared, 113
normal, 58, 61, 66, 72, 108, 111, 117, 186,
189, 194, 196
Poisson, 20, 35, 37, 52, 55, 129, 187, 192
Rayleigh, 178
Student ¢, 61, 84, 178, 193, 194
Weibull, 60, 78, 81, 189
Wishart, 204
distribution function approximation, 215-217

EDs, 96, 104
Edgeworth expansion, 2, 167, 184, 187, 209,
210, 213-214, 218
effect dose (ED,), 104
EM algorithm, 54
equivariant estimator, 195
estimating equation, 132
exact test, 38, 94
Monte Carlo, 95
examples see example index
exchangeability, 125
exponential family, 20, 24, 28, 29, 31, 37, 50,
117, 123, 137, 145, 150, 167
canonical parameter, 11
constructed, 129
curved, 14, 90, 137, 141, 142, 160, 189, 196,
206
empirical, 133
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full, 137, 141, 142, 163, 186, 189, 190, 196,
205, 209

linear, 11, 14, 37, 41, 57, 109, 155-156, 167,
171, 184, 204, 206, 207

natural observation, 11

tangent, 14, 137, 141-144, 149, 152, 154,
159, 167, 168, 182, 199, 205, 206

failure time data, 60, 78, 81, 127,
133, 188

family object, 177-180

first order inference, 1, 138—140, 185
vector parameter, 139

Fisher information, 205
expected, 135, 136, 139, 167, 205
observed, 5, 135, 136, 139, 141, 167, 205

profile, 136, 173

generalized linear model, 14, 57, 89, 107, 137,
169, 173, 177, 184, 199, 209
mixed, 203

heteroscedasticity, 117, 132, 172, 176, 180,
196, 198, 205

score test, 132

hierarchical model, 123

higher order inference, 1, 6, 140-146
smoothing effect, 39

hormesis, 69, 97

Hubble Space Telescope, 23

influence, 200

interest parameter, 10, 136
implicit, 152
vector, 164-166, 168, 169

kurtosis, 213

Lagrange multiplier, 152
Laplace approximation, 54, 126, 132, 162, 168,
210, 217-219

LDs,, 105

leverage, 100

likelihood, 134
adjusted profile, 12, 76, 133, 154, 168
conditional, 12, 24, 25, 38, 48, 57, 192, 204
log, 135
marginal, 12, 113, 203
modified profile, 132, 153, 158, 168, 175
non-regular, 84, 97, 167, 168
partial, 127
profile, 10, 25, 76, 136, 168, 175, 204
restricted, 202

likelihood ratio statistic, 6, 11, 164, 169
asymptotic distribution, 138
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likelihood root, 5, 11, 139, 187, 206
modified, 6, 11, 171, 173, 187
decomposition of, 12, 42, 97, 155
linear model, 2, 58, 61, 84, 108, 117, 156-158,
184, 193, 194, 196, 206, 207
heteroscedastic, 117, 132
mixed, 132, 202, 203
non-normal, 163, 171, 175
normal, 58, 59, 108, 111, 168, 208
link function, 89, 107, 199
location model, 17, 138, 141, 142, 150, 186,
205
location-scale model, 84, 138, 145, 168, 207
log-linear model, 37, 54, 177
logistic regression, 37, 39, 54, 57, 90, 93, 94,
172, 177, 191
logistic response function, 96, 107
Lugannani—Rice approximation, 7, 18, 30, 147,
156, 164, 216, 218, 219

marginal inference, 59
Markov chain Monte Carlo, 54, 57, 132
matched pairs, 47, 52, 172, 192
maximum likelihood estimator, 5, 135, 205
asymptotic distribution, 138
consistency, 138, 185
constrained, 10, 74, 136
density approximation, 140
measurement error, 100, 201
Metropolis—Hastings algorithm, 95
mid-P-value, 21, 26, 35, 154, 187
model selection, 85
multivariate analysis, 133

non-convergence, 38, 39, 89, 93
nonlinear model, 59, 66, 72, 84, 85, 143, 146,
159-161, 172, 176, 180, 197, 198, 205,
207, 208
diagnostics, 99, 100
heteroscedastic, 60
logistic, 199
mixed, 132, 203
nuisance parameter, 10, 35, 136, 151-154, 168
numerical instability, 149, 175

odds, 24, 47, 187

order statistics, 60

orthogonal parameters, 12, 74, 164
outlier, 3, 58, 100, 190, 200
overdispersion, 193

parametrization, 167
parc jurassien, 91
partial likelihood, 133
permutation test, 129

pivot, 7, 8, 144, 145, 153, 167
approximate, 7
pivot profiling, 170, 174-176
posterior distribution, 209
power-of-the-mean variance function, 73
prior distribution, 123
Jeftreys, 187
matching, 110, 163, 168, 187, 191
non-informative, 163
probability difference, 24, 28, 49, 187
probability integral transform, 144
probability ratio, 24, 26, 187
profile plot, 7, 60, 73
profile trace, 60, 73
proportional hazards model, 127, 133

random effects, 54

regression-scale model, 14, 138, 168, 177, 195,
206

regularity conditions, 135

relative error, 10

REML, see likelihood, restricted

reparametrization, 136

residual, 99, 200

residual sum of squares, 59-61

robust inference, 184

saddlepoint approximation, 2, 129, 132, 167,

168, 207, 214, 218, 219
double, 133
sequential, 133, 207

sample mean, 212-213

sample space derivative, 102, 137, 153, 160

score equation, 135, 151, 205, 206

score pivot, see score statistic

score statistic, 5, 138, 139, 193

serial dependence, 120

serial dilution assay, 199

signed likelihood ratio statistic, see likelihood
root

significance function, 6, 7

skewness, 213

Skovgaard approximation, 70, 73, 85, 100, 102,
121, 123, 160, 166, 168, 184, 196, 200,
203, 208, 209

spline, 175

split-plot experiment, 55, 91

statistical-no-effect dose (SNED), 103, 107

stress-strength reliability, 188

sufficient statistic, 137, 141

summation convention, 165, 210

symbolic computation, 170, 184

symbolic differentation, 180-182
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tail area approximation, 147-161, 167, variance function, 100, 198
168 error-in-variables, 100, 102, 107
tangent exponential model, see exponential power-of-x, 100, 102, 107, 199
family, tangent variance independence, 136
tensor calculus, 184 variance inhomogeneity, see heteroscedasticity
time series, 120 variance parameters, 76
transform-both-sides, 66, 96, 107, 198, 199, variance stabilization, 66, 73, 199
201

transformation family, 137, 141, 167
transformation-invariance, 9
truncation, 188

Wald pivot, see Wald statistic
Wald statistic, 5, 11, 36, 75, 152, 187, 205

variance components, 111, 132 zero inflated distribution, 192
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