Subject Index

a
admissible 24, 88, 184
algorithm
for Bernoulli sampling 51
of the cube method 130, 132
for Poisson sampling 93
for simple random sampling with
replacement 56
for systematic sampling
with equal probabilities 57
with unequal probabilities 90
for unequal probability sampling designs
86
alternative estimator 35
approach
design-based 1,13, 272, 273, 275, 277
model-assisted 1
model-based 1,8, 11, 231, 263-280
reverse 152, 347
approximately unbiased 203, 237
approximation
bias 49
of the variance 111
asymptotic statistic 295
auxiliary
information 2,9, 10, 32, 65, 72,77, 83,
111, 120, 143, 195, 196, 200, 201,
209-211, 217, 225, 226, 237,
255-257
variable 83, 84, 100, 111, 123, 128, 131,
135, 141, 195, 199, 200, 202, 331

b

balanced

sample 119-142

sampling 119-142
balancing 119-142, 172
constraint 131
equation 121, 122, 126-130, 132, 138,
169
variable 127,130, 133, 134, 136, 137,
141, 142
Bernoulli 32
design 32
sampling 32,51
between-strata variance 66
bias 17,19
conditional 235
of the expansion estimator 19
of the Hajek estimator 359
biased 19, 20, 81, 197
Hijek estimator 359
ratio estimator 197
sample 19
Bienaym—Chebyshev inequality 298
bootstrap 331
bounded sequence 296
in probability 296
bound management 253
Brewer method 109
burden 174

C
calibration 10, 141, 190, 218-220, 222,
223, 226, 236-261, 277, 313, 315,
318, 321, 376
bound management 253
equation 238
estimator 190, 328
existence of a solution 254

Sampling and Estimation from Finite Populations, First Edition. Yves Tillé.
© 2020 John Wiley & Sons Ltd. Published 2020 by John Wiley & Sons Ltd.

411



Subject Index

calibration (contd.)
generalized 256-258
general pseudo-distance 246
on households and individuals 255
improper calibration function 254
method
Deville 249
empirical likelihood 242
linear 239
logistic 249
raking ratio 240
reverse information 244
Roy and Vanheuverzwyn 251
truncated linear 245
in practice 258
regression estimator 229
solving algorithm 252
variable 242, 255, 257-259
central limit theorem 2
cluster 143
combined ratio estimator 199
compatibility of a sample 133
complex statistic 295
conditional expectation 24
construction of the strata 77
convergence in probability 296
convex polyhedron 129
coordination 172
corrected variance 13
correlation coefficient 14
cost function 134
Cotton and Hesse method 176
covariance 14, 15, 202, 283, 306—-308, 332,
377
coverage 19,333, 334
error 334
cube method 125
cumulative distribution function 284
curve of Lorenz 290, 292

d
decomposition into simple random
sampling designs 104
design
based approach 1,13
cluster 143
expectation 15

multi-stage 157

self-weighting 156

simple 209

two-phase 161

two-stage 148

with unequal probabilities

variance 15

Deville systematic sampling 91

difference estimator 195, 201, 202,
204-207

83-115

distance 134, 167, 169, 238
distinct units 23, 27, 38—41, 43-45, 88,
115

divergence of Kullback—Leibler 220

e

eigenvector 32

empirical likelihood 7, 62

entropy 14, 58-61, 85, 93-95
Bernoulli design 58
maximum 112
for simple designs 58

for systematic designs 58, 91
enumerative statistics 2
equation
balancing 121, 122, 126-130, 132, 138,
169

calibration 238

estimating 310
error

due to nonresponse 334

of coverage 334

of measurement 334

of overcounting 334

sampling 333

of undercounting 334
estimating equation 310
estimation

calibration 221, 237-259

of complex parameters 281-293

conditional 235

of a covariance 283

of the cumulated income 288

cumulative distribution function 284

by expansion 18

of a function of totals 281

of a geometric mean 281



of the Gini index 290
of an implicit function 283
of the Lorenz curve 289
ofamean 19
of a proportion (simple random
sampling) 47
of a quantile 284
of the quintile share ratio 289
of aratio 48,281
simple random sampling 48
regression 236
multiple 225-236
in a stratified design 66
ofatotal 18
of the variance 282, 303
by linearization 295
in two-stage designs 153
unequal probabilities 114
estimator
calibrated 226, 260
by calibration 190, 217, 237, 328
generalized 257, 258
by difference 202
by expansion 7, 18-21, 23, 25, 81, 111,
166, 183-187, 195, 196, 200, 202,
205, 206, 208, 211, 212, 216, 217,
221, 223-225, 227, 234, 235, 237,
239, 259, 278-281, 359, 366
under balanced sampling 119, 120,
122,123, 135, 137, 141
under Bernoulli sampling 34, 35
under cluster sampling 145-147
of the distinct units 38, 41, 42,
44, 45
under simple random sampling 28,
31

under stratification 67, 69-71, 74, 77

under systematic sampling 57
under two-stage sampling 151, 155,
157,158, 162, 164
under unequal probability sampling
83,93,110-112
Hajek 145,376
of Hansen—-Hurwitz 22
of Horvitz—Thompson 18

of the mean 20, 31, 44, 80, 82, 211, 165,

166

expansion estimator

Subject Index

by multiple regression 309, 328, 331,
377
post-stratified 211,212
ratio 211, 231, 268, 303, 375, 376
regression 190, 224-226, 228, 230, 232,
233, 240, 255, 257, 275, 277, 301,
309, 318, 329, 373
generalized 226
multiple 225-231, 236, 307
optimal 226, 236, 258
of the total 31, 85, 159, 196, 211, 229,
238, 256, 366
of the variance 21
7,18-21, 23, 25, 28,
81, 111, 166, 183-187, 195, 196, 200,
202, 205, 206, 208, 211, 212, 216,
217, 221, 223-225, 227, 234, 235,
237, 239, 259, 278-281, 359, 366
under balanced sampling 119, 120, 122,
123,135, 137, 141
under Bernoulli sampling 34, 35
under cluster sampling 145-147
of the distinct units 38, 41, 42,
44, 45
under simple random sampling 28, 31
under stratification 67, 69-71, 74, 77
under systematic sampling 57
under two-stage sampling 151, 155,
157,158, 162, 164
under unequal probability sampling 83,
93,110-112

expectation 15

conditional 24
under the design 15
of the estimator 17
under the model 263
of the sample size 16

experimental statistics 5

finite population correction 31
flight phase 130
function

calibration 238-240, 242, 245, 246,
249-255, 257
improper 254
of influence 314-319

413



414

Subject Index

function (contd.)
of interest 17, 25, 38, 48, 65, 74, 75, 147,
217, 218, 235, 289, 301-303, 307,
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rejective 98
method 119
representative
method 4
sample 72
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reweighting 11, 336, 342, 343, 347, 357
Riviere method 177
robust 9, 236, 273, 277, 314
statistic 314
robustness 9, 269, 314

S
salesman travelling 169
Sampford algorithm 100
sample 14
balanced 271, 275
independent samples
mean 69,70, 119, 369
random 144, 149, 158, 161, 217, 221,
269, 278, 280
size 7,15-17,20-23, 26, 27, 29, 32-36,
38,41, 44, 49-51, 57, 59-62, 65, 68,
71,73,76,77,79-81, 83, 85, 86, 88,
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