Subject Index

Additivity
in the broad sense. 161, 164, 21§,
286, 300, 329, 385,425
in the strict sensc, 158, 161, 164,
171, 218, 280, 286, 300, 377
trans{ormation to, 388
unil-treatment, 40, 197, 329, 377,
425, 537
Aitken
cquation, 125-127
theorem, 123-127
Alias
matrix, 516
structure, 454-455, 473-475
Analysis
approximate, 295
cluster, 229
of data, 29
of experiments, 20-22, 26
mixed model, 578
nonparamelric, 68
regression, 220, 497, See also
Regression, analysis
statistical, 30, 36, 43, 55-57
trend, 373
Analysis ol covariance, 118, 121, 239,
2432, 258-260, 292, 295, 389
algebra of, 121
model. 118
with subsampling, 258
tablc, 248-2409, 294
technique, 295
Analysis of variance (ANQVA), 36, 42-
46, 68, 79, 92, 95, 99-101,
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112, 115, 130, 151, 165-166,
177
auxiliary, 122,242
BIBD. 361-364
between-and-within  subjects  de-
sign, 366
CRD. 167
with orthogonal contrasts,
217,233
wilh orthogenal polynom-
ials, 224, 235
with repeated measures,
581
with subsampling, 194
with unequal numbers. 182
cross-over design, 410
first-order design. 501-302. 525
GRBD, 317-318. 324, 357
Graco-latin square, 397
1BD. 330
LS, 383, 405
replicated, 391-393, 408
orthogonal, 93-94
preliminary, 433
RCBD. 282-284, 344
with crossed blocking lac-
tors, 311
with nested blocking fac-
Lors, 309-310, 354
under nonadditivity, 304
with subsampling. 289,
310, 349, 354
second order design, 505
SPD{BIBD, RCBD), 5355
SPIXCRD,BIBD), 551
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SPDICRD, LSD), 548
SPD(CRD, RCBDj}, 545

with repeated measures.

589
SPD{GRBD. BIBD}, 553
SPD(GRBD, IBD), 554
SPD{GRBD, RCBD), 552
SPIXLSD, RCBD), 549
SPD{RCBD. GRBD). 5356
SPDRCBD. RCBD), 536
split-block design, 558
split-plot design, 536, 363
split-split-plot design, 561

table, 245-246, 239, 301, 430-431,

438, 448, 467
two-way classification. 105
uniformity trial, 291, 544
Anaximander, 12
Anaximenes, 12
Aphorism. 3, 7,
existential, 9
Aquinas, 13,17
Aristotle, 9, 12-13, 17
Arrangement{s)
random, 340
syslemalic, 341
Associales
first, 336
second. 336
Association scheme, 336
Avicenna. 13

Bacon, 4-7, 13, 19
Balance, 102
Balancedness, 39
Basis
inductive, 420
inferential, 64
Baves
approach, 123
cmpirical, 139
hierarchical, 123
Beliefts), 141, 144
calculus, 26
rational, 25
Bernoulli, 25

SUBJECT INDEX

randem variable, 155
trial, 25
Bertrand. 25
Bias, 514-515
squared. 515
Block(s)
design, see Design
effect, see Effect, block
incomplete. 328, 446
size, 329
Blocking. 61
effectiveness of. 288
Tactors. see Factor(s)
orthogonal, 390, 507-508, 511
in Lwo dircctions, 394
Bonferroni
incquality, 225
procedure, 225, 228
t-statistic, 225-226
Borel, 25
Bovie, 13

Causality, 16-19
Causation, see Causality
Cause, see Causality
Central limit theorem, 148
Classification
Aristotelian, 5
models, 74-75
one-way, 102-103, 109
two-fold nested. 109, 112, 193
two-way. 95, 103-106. 109, [12-
116.329
Collinearity, 263
Comparison(s). see also Contrast(s)
a priori. 213
with a contro), 227
multiple, 224, 251-252, 269, 286
orthogonal, 214-215, 218
pairwise, 224
post-hoc, 225
preplanned, 213, 219, 250
split-plot treatment, 543-344
treatment, 39, 163, 250, 332, 377
estimated, 218
whole-plot treatment, 543-544, 549
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Component(s)
covariance, 133,578
design. 56
error, 36
treatment, 56
variance, 133, 578
Comprechensiveness, 420
Computer packages, see SAS
Confidence interval(s), 27, 5342
estimation. 37
simultancous, 226-228
Confounding
- complete, 449
parlial, 449, 452
system of, 447. 457, 472, 475,
307-508, 5311, 552-354
Connectedness, 59, 329
Contrast(s}, see afse Comparison(y)
among treatment effects, 160
cubic, 223
defining, 455-436
orthogonal, 214-213, 424
complete set of, 214
quadratic, 223
single-d.T., 441-442
standardized, 215
treatment, 214, 282, 380
Control
historical. 139, 148
local, 45, 278
statistical. 24
Coordinute
paper. 320
system, 519
Copemicus, 13
Carrclation. epistemic, 11-12
Covariate(s). 76, 240, 292
affected by trewtments, 256
multiple, 259, 263

Darwin, 3. 9

Daia
analvsis, 5. 11-12, 15, 100, 122
collection, 34, 38
longitudinal, 573
ohservational. 137
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snooping., 227
structure, 100, See also Structure,
duta
Deduction, 6-7
Degrees of freedom (d.f.), 79. 166, 183
denominator, 195
loss of, 250
Democeritus, 12
Descartes, 9, 12
Design, see also Experiment(s}.
all-bias, 317
all-variance. 517
axial. S06-308, 320-521
balanced incomplete block (BIBD),
63, 330-335, 359, 304, 549,
552-5354
balanced residual effect, 401
balanced treatment incomplete

block (BTIBD3}, 63, 333
between-and-within subjects. 545-
548
binary, 330, 342

Box-Behnken, 65, 506

carry-over, 397

central composite (CCD), 506-508,
512-314, 524, 527-529

change-over, 397, 400

compete block, 34]

complelely randomized (CRD).
34,62, 106, 151-153. 218,
529

with subsampling. 191
with unequal numbers,
179,219

connected. 339

construction of, 23

counterbalanced, 397, 545

cross-over, 63, 397,573

diagram-balanced, 545

disconnected, 339

economical. 511

effects. see Effcets,

equirephcate. 330, 343

cquivalent estimation, 512

error-control, 33-41, 45, 53-36, 61-
65, 153, 277-278. 298, 328§,
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377, 390, 421, 475, 497-499,
373. 380

error-reduction, 277, 419, 446

of experiments, 1, 16, 20-22, 26, 29

extended block, 63, 337-338, 534

factorial, see Factorial(s)

first-order. 306-507. 513, 525

generalized randomized block
(GRBD), 63, 106, 312-314,
323,353,554

Grzeco-Latin square. 63-64, 395-
396

imcomplete block (IBDj, 34, 65,113
134, 295, 328-329, 421-422,
446, 457, 509, 549, 552-5534

Kronccker product, 477

Latin rectangle. 62, 393-394

Latn square (LSD), 34, 45, 62-64,
149-151, 374, 377, 387, See
afser Latin square(s)

extended, 393

incomplcte, 63-64, 394-
395

mutually orthogonal, 63,
395-390

replicated, 63, 3680, 548
lvpe, 62-63, 373-375
lattice, 63-65
mixture, 519
model, 260
moements, 506, 515-516
nonorthogonal, 332, 422
observation, 333-334. 573
optimal, 517
orthogonal, 421, 425, 504-506, 530
pairwise balunced, 338
parameter, 477
partially balanced incomplete block
(PBIBD), 63, 335-337. 552
proper, 330, 342
randomized block. 34, 62-63, 277
replicated, 62-63
randomized complete block
{(RCBD, 34, 63, 151. 278,
428,543
with subsampling, 288

SUBJECT INDEX

repeated measures, 65, 397, 545,
573,577
balanced, 401
resolution [T, 455, 475
resolution TV, 457, 475
resolution V, 437, 475, 505
resolvable, 511
response surface, 65, 497, See also
Response surface
row-column, 34, 374
sampling, 33-37, 61
second-order, 504-505, 513
simplex, 504
centroid, 52(-521
lattice, 520
split-block. 555
incomplete, 560
split-plet, 38, 45, 512, 528, 334, 539
in strips, 555
in time, 543, 577
type, 30,65, 151, 511, 533
split-split-plot, 511, 560
statistical, 30
switch-over, 397
systematic block, 340
treatment, 33-37, 45, 61,
390, 419,499,573
trend-free block, 341-342
nearly, 342
unhalanced, 511
unbiased. 382, 387
variance balanced, 59, 338
Williams, 402
Youden square, 34, 304-393

64-65,

Dewey, 19
Diagrammatic representation, 109
Diilerence(s)

minimum, 184
standardized, 184

smallest detectable, 184

treatment, 184, 242
adjusted, 242

Distribution

beta, 175-177
chi-squared, 129, 303
noncentral, 131
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F- 132,177
central, 132
noncentral, 132, 183
joint, 26, 72, 130
mathematical. 10
noninformative prior, 26
normal (Gaussian), 10, 72
multivariale, 129-130
posterior, 25-26
prior, 26
probability, 26, 139
randomization, 177. See also
Randomization
studentized range, 226
of sum of squares, 130
t-, 131, 542
noncentral, 131
theory, 129

Effect(s)

block, 37-38, 134
random, 324

carry-over, 398, 403

design, 37, 40, 134

direct, 398-400

error, 37, 40, 57

fixed, 325

interaction, 37-38, 419, 468

learning, 545

linear, 505

linearx linear, 505

matin, 37-38, 419-425, 468-470)

multiplicity, 224

order, 548

quadratic, 305

random, 57, 134

residual, 398-400
second-order, 403

second order, 513, 517

simple, 423

size, 184

systematic, 57
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estimated (ERE), 290-292,
389, 543

Einstein, 13
Equation(s)

Error

Aitken, 125-127
-like, 133, 578
linear, 81
normal (NE}, 77, 80-83, 87. 115-
117,125 242, 246, 254, 293,
329, 500
conjugate, 77, 129
reduced (RNE), 90, 121,
329. 360
theory of, 81

components, 162
estimation of, 137, 148
cxperimental, 37-48, 68, 163-1635,
191, 258
mean squared, 514
imegrated (IMSE), 316

measurement, 10, 14, 23, 39-40,
161-162

observational, 24, 39-48, 68, 191,
315

pure, 430, 502, 505

rates, 224
comparisonwise, 224-225
familywise, 224-225

sampling, 39, 42, 48, 68, 161-162

selection, 161-162

space, 129

sphit-plot, 512

standard {se), 151

slate, 161-162

structure, 162

technical, 161, 164

treatment, 38, 161-162, 315

unit, 40, 160, 239

varance, 515

whole-plot, 512

treatment, 37, 40, 46-47
differential, 171-173
Efficiency, 59
factor. 333, 336
relative (RE), 288-291, 389, 543

Estimability, 77, 123
Estimate
ANOVA-tvpe, 133
best lingar unbiased {(BLUE}, 125-
27,160, 242



of error, 137, 148
generalized least squares (GLS).
126
interval, 165
Af-, 228,257
ordinary least squares (OLS), 126-
127. 160
poing, 163
Estimation. see also Estimate
space. 129
Estimaior, see Estimale
Expectation. posterior, 25
Experiment(s), see «ly¢ Experimentation,
Studies
absolute, 22, 65. 73
agricultural, 148
agronomic. 63, 420, 5349, 536
arithmetical, 142
comparative. 14-15, 19-24, 65, 71-
73,151,497, 523
confirmatory, 29-30
design of, 16. 20-22, 26, 29
cxploratory, 29-30, 475
factorial, 59, 64, 419-422, 533
asymmeltrical, 64
[ractional, see Factorial(s)
symmetrical, 64
investigative, 144
Lady tasting tea, 139-140
mixture, 319, 523
noisy. 142
psychological. 545
randomized, 145
replicated randomized block, 307
triangular, 140
tvpes of, 23
Experimentation
industrial, 30, 420, 497, 511, 543
scientific, 30, 46
scquential, 43
Explanation, 18

~actor(s)
between-subjects. 545
blocking, 32. 35, 106, 278, 306,
313,373, 440, 380

SUBJECT INDEX

crossed, 308

nesled, 308
classification, 32
confounded, 101
correction, 94
crossed, 101
casy-to-change, 511-513, 543
ciliciency, 333, 336

106, 134, 278, 313-314, 325,
373,440, 552

level, 54

nested, 106

nonspecific, 35, 38-42, 45, 56, 134,
278,373

gualitative, 52

quantitative, 32

split-plot, 334

treatment. 32-35, 42, 51-53. 422

whole-plot, 534

within-subjects, 545

Factoriul(s). see alse Design,

Experiment(s)
asymmelrical. 66, 476, 479
complate, 511
fractional, 64-66, 453-453, 462-,

463, 472, 475, 479, 505-506

of resolution LI, 503
of resolution IV, 503
of resolution V. 503, 511
full. 503
highly fractionated, 475
mixed, 476, 348
pure, 476
symmetrical, 66. 476
20,422, 446, 462, 503, 509
3, 465, 472, 505, 509

Faraday. 13

badness of, 76
lack of, 223, 502, 503, 524

Frequency(ies)

proportional, 96
relative, 10

Frequentist approach. 123



























