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factorial analyses 299-300, 359 (Table
11.1)
Latin squares 401-3
more than two samples 137-9
multiple regression 439
nested analyses 244, 253, 268-9
observations 8, 9, 11
observations, theory-laden 19-20
randomized blocks 386-8
paired t-test 101
unpaired ¢-test 114
variance components 34951
Logical hypotheses 13-14, 53, 479-81
alternative hypotheses and power.
see Power
one- or two-tailed 62-64
Logical models 10-12
alternative 13, 18

refined 18
Logical null hypotheses 15 17, 53. 55, 61,
305-12

equal to hypothesis 84-7

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521556961
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521556961 - Experiments in Ecology: Their Logical Design and Interpretation Using

Analysis of Variance - A. J. Underwood
Index
More information

502

Machine formulae 157

Magnitudes of effects
comparisons among areas 350, 356
components of variation 351-4, 353

(Table 10.15)
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fixed factors 349 (Table 10.13)
incommensurability 34951
interactions 355-6
negative estimates 354-5
random factors 3514, 353 (Table 10.15)
relative importance 348, 349 (Table
10.13), 350
sums of squares 348
Mann-Whitney test
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Mean
defined 31-2
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extrinsic variability 25
intrinsic variability 24
precision, see Cost—benefit and Variance
statistical estimates 30
variables and parameters 31
Meta-analysis 4824
Missing data 380—4
Mixed model
degrees of freedom 362-4
power 346-7
spatial replication 342-4
Mode 34, 69 (Fig. 5.3)
Multiple comparisons 224-42, 37880
alternative hypotheses 227-9
analysis of covariance 442, 464, 471-3
a posteriori tests 2267, 234-9, 236-7
(Table 8.6), 239 (Table 8.7)

a priori tests 22734, 231 (Table 8.5)

factorial analyses 331-3

general model 378-80

interpretation 239-40

nested analyses 261

orthogonal contrasts 229--30, 231
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sequential tests 235, 238

Type I and Type II errors 225-6, 230,
240-2, 316, 333-5

Multiple regression 434-9
analysis 436—7 (Table 13.4), 438
collinearity 439
linear model 435
logic 439

Natural experiment 134
Nested analysis
comparing variation among units 244,
261-8
confounding, see Confounding
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cost—benefit, see Cost—benefit analysis
degrees of freedom 2548
independence among units 258, 282
interpretation 253-4, 2628
linear model 2504
mean squares 254-8, 2945
multiple comparisons 261
partitioning of data 245-9
pooling, see Pooling
power 289-90
pseudoreplication 245
representative sampling 245, 258
standard errors 261
total variability 249
variability among treatments 249
variability among units 244, 261-8
variability within samples 249
Non-linear regression 444
Normal distribution 58—62, 58 (Fig. 4.3),
68-73, 108, 111, 128-31, 151,
194-5, 429-30
Null hypothesis, see Logical null
hypotheses

Observations, see Logical framework
One-factor analysis of variance
degrees of freedom 152-3
fixed factors 197
linear model 141, 145-7
mean square 153-4
null hypothesis 140, 146
total variation 142-4
variation among samples 143, 172, 177
variation within samples 143, 164, 167,
177
Orthogonal factors, see Factorial analysis

Parameters 31, 51
Patchiness 173-7
Pilot experiments 180, 288, 481
Polynomial regression 43943
analysis 441 (Table 13.5)
linear model 440
Pooling 268-73, 272 (Table 9.8), 3434,
347, 375-7
Type I error 270-1
Type II error 270
Population
relevant, defined 27-30, 51, 203
wrong one sampled 132-4
Power
alternative hypothesis 97-9, 341
defined 91
effect size 97, 124
factorial analyses 316, 340-7
and fixed factors, see Fixed factor
independence, see Independence of data
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mixed model 346-7
nested analyses 289-90
precautionary principle 92-3
and random factors, see Random factor
size of sample 93-5, 126
t-test of unpaired samples 124-8, 126
(Table 6.5)
Type I error 92-3, 126
Type II error 87-99, 126
variance 95-7, 124-5, 211-12, 218-20
variance components, random effects
289-90
Precautionary principle, see Power
Precision, see Cost—benefit analysis and
Variance
Predictions, see Logical hypotheses
Pseudoreplication 132, 245

Quality control 184—6
Quasi-F 377-8

Random factor 198-204, 324-31
alternative hypothesis 220-3
interpretation 204-5, 209
null hypothesis 199-200, 209
operational definition 2014
power 206-22, 219 (Fig. 8.5)
regression 428-9
variance components, see Magnitudes of

effects
see also Factorial analysis and Fixed
factor

Randomized blocks 343, 346, 385-91
assumptions 388
intcractions 388-91
linear model 387
logical framework 3868
mean squares 387 (Table 12.1)
replication in blocks 389

Repeated experiments 142, 342--4, 350,

356, 481-4

Repeated measures designs 4038
alternative designs 406—7
interactions 405 (Table 12.7), 406
linear model 405
multivariate alternatives 407
non-independence 404

Ryan’s test 240-2

Samples
biased 38—44
describing 81-2
independence, see Independence of data
necessity for 30
random 38-44
repeated sampling 65
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representative 31, 33, 38-44, 114-17,
245, 248
two-stage 42
Schefté’s test 183
Size of sample 67-8, 78-9
and power, see Power
Skewness 447
defined 46
ecological use 46
effect on sample means 70
SNK test, see Student~Newman—Keuls test
Software 5
Spatial autocorrelation 279
Spatial patterns 275-8, 291 4, 342-4,
350-6, 481-2
Split-plot designs 391-401, 394 (Table 12.3)
alternative designs 395-8
assumptions 393, 400
interactions 393-5, 400
linear model 393, 398
non-independence 4001
replication 396-8
Standard deviation 70, 74 (Table 5.2)
defined 36
Standard error 70-3, 74 (Table 5.2)
defined 70
of difference between two means 107 8
multiple comparisons 224-7, 229 -42,
378-80
nested analyses 261, 284 .7
Statistical test
binomial 128-30
components 54 (Fig. 4.2), 55 7
critical values 51, 62
example using beer-cans 74-6
example using birds’ nests 58-62
example using coins 51
example using weights of eggs 82 4
logical structure 54 (Fig. 4.2)
power, see Power
region of rejection 567, 62, 64
test statistic 56, 63-4, 63 (Fig. 4.6)
1-test, see f-test
Type I and Type II errors, see Type |
error and Type H error
Stratification 276
Student—Newman—Keuls test 236-42, 261,
262 (Table 9.5), (Table 10.9), 332-3,
334 (Table 10.10), 378, 409

t-distribution 76-7
approximate 114
1-test
mensurative or goodness-of-fit test 84-99
more than two samples 137-9
one- and two-tailed r-test 103
paired comparison 100- -6
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t-test (cont.)
regression 422-4, 423 (Table 13.1)
unpaired test of two samples 824,
10028

Table of multipliers 365, 366 (Table 11.4)

Temporal patterns 279-82

Testing hypotheses 3, 479-81

Test statistic, see Statistical test

Theories, see Logical models

Tukey’s test for non-additivity 389-91, 390
(Table 12.2)

Type L error 17, 57, 62, 64, 87-99, 88
(Table 5.3), 211-14, 217-20, 316,
333-35

and multiple comparisons, see Multiple
comparisons

nested analysis 266—8

and power, see Power

Type II error 17

goodness-of-fit test 84-99, 86 (Fig.5.9)

and multiple comparisons, see Multiple
comparisons

Unbalanced data 3804

Subject index

Variables, see Measurements
Variance
components, see Magnitude of effects
F-distribution and 182, 193
hetero- and homogeneity of 109-14, 181
(Fig. 7.8), 151, 181-94, 274, 427-8
population variance defined 35-6
precision 73-5, 77-82, 156-7, 211-14,
218-20
residual, error term 291-5
sample estimate 36-7, 76, 151
tests for heterogeneity 109-12, 183—-4
transformations 187-94
arc-sin 192
log 189-92
square-root 188-9
and Type [ error 109, 114, 182, 194
uncertainty 76
Variation
among samples 143, 172, 177, 249
among units 244, 261-8
total 142-4, 249
within samples 143, 164, 167, 177,
249
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