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Akaike information criterion (AIC) 222, 233, 245

analysis of covariance (ANCOVA) 224, 235–37

analysis of variance (ANOVA)

Bartlett’s test 105, 117, 140

data transformation 152–58, 161–63

hierarchical 164–67, 171–74

homogeneity of variances 105

interactions 132, 141–43

Kruskal–Wallis see test, Kruskal–Wallis

Latin square see design, Latin square

multiple comparisons see test, multiple comparisons

one-way 104–8, 117

power 110, 123, 167

randomised blocks see design, complete randomised

blocks

repeated measurements 169–70, 177–81

split-plot design 167–69, 170, 176–77

two-way factorial 130–35, 140–41

variance components 126, 166, 174–76

variance decomposition 106–8, 132–33, 159–61, 166

Bartlett’s test see analysis of variance (ANOVA),

Bartlett’s test

Bayesian statistics 30–32

box-and-whisker plot 10, 16, 74, 80–82

canonical correspondence analysis (CCA) 330

cases 1

classification

CART see classification and regression trees (CART)

hierarchical agglomerative 318, 320–21, 322–24

hierarchical divisive 318

non-hierarchical 318

similarity and distance measures 319

TWINSPAN 321–22, 324

classification and regression trees (CART) 304–6,

309–15

crossvalidation 307, 309, 314

pruning 306, 310, 315

surrogate predictors 308, 313

cluster analysis see classification, hierarchical

agglomerative

coefficient

correlation see correlation

of determination see regression model, coefficient of

determination

of variation 9

regression see regression model, regression coefficient

confidence interval see mean, confidence interval and

regression model, confidence interval

contingency tables

association strength 44–46, 53

test see test, contingency tables

two-by-two 44, 51

visualising 49, 54

correlation

Kendall coefficient (non-parametric) 212

partial 223–24, 234–35

Pearson coefficient (linear) 207, 213, 216

Spearman coefficient (non-parametric) 212, 216

versus causality 47, 213–15

correspondence analysis (CA) 328, 328

data

transformation see transformation

types 1–3

degrees of freedom (DF) see test, degrees of freedom

design

balanced 110, 131

before after control impact (BACI) 170

complete randomised blocks 136, 137, 145

factorial 130

hierarchical 131

Latin square 136, 137, 146

proportional 131

pseudoreplications 136

split-plot 167

discriminant analysis 327, 331–32, 340

distribution

binomial 241, 280–83, 287–88

distribution function 11–12

F 85

normal (Gaussian) 55–56, 60

Poisson 241, 274–76

probability density function 12

quantile 12

t 66

z (standardised normal) 57

Dunnet’s multiple comparisons see test, Dunnet’s

multiple comparisons

effects

effect size 143

fixed 108–9, 143

partial 221, 228

random 108–9, 125, 134, 144

F test see test, F test of . . .

frequency histogram 4, 12, 15, 58, 61

Friedman test see test, Friedman
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general linear model see regression model, general linear

model

generalised linear model see regression model,

generalised linear model (GLM)

goodness of fit see test, goodness of fit

hypothesis

alternative 20

null 19

rejecting 20

research 19

testing 19–20 see also test (and its sub-entries)

interquartile range 9

K function 279–80, 286

Kruskal–Wallis ANOVA see test, Kruskal–Wallis

kurtosis 57

linear discriminant analysis (LDA) see discriminant

analysis

Mann–Whitney test see test, Mann–Whitney

mean

arithmetic (average) 5–6

confidence interval 72–73, 74

geometric 7

standard error (SE) 9, 66, 74

median 6–7

mixed effect models 109

mode 7

multiple comparisons see test, multiple comparisons

multivariate methods see classification and ordination

observations see cases

ordination

constrained 326, 330–31, 336–40

partial 330

unconstrained 326, 327–30, 333–36

paired t test see test, paired t

path analysis see structural equation model (SEM)

point pattern analysis see spatial pattern analysis

population

statistical 3

principal component analysis (PCA) 328, 333

quantile see distribution, quantile

quartile 6

random effect see effects, random

redundancy analysis (RDA) 330, 330, 336

regression model

calibration 197

coefficient of determination 188, 213, 221

confidence interval 190, 201

data transformation 193–95

diagnostics see regression model, regression

diagnostics

F test see test, F test of regression model

general linear model 224–25

generalised linear model (GLM) 158, 200, 240–45,

246–48, 276

intercept 185, 195, 199

linear 184–87, 198–202

link function 241

log-linear 47, 243–44, 248–50

multiple 219–23, 226–31

non-linear 253–56, 258

overdispersion 243

polynomial 253–55, 256–57

prediction interval 190

predictor 184

regression coefficient 185, 186, 189, 199, 208, 221, 227

regression diagnostics 190–93, 202, 228

residuals 190

response variable 184

stepwise selection 222, 231–34, 244–45

through origin 195–97, 199

Type II 197, 203–4

variance decomposition 187–88, 221, 228

sample

random 3

size 23, 25, 77–78

statistics see statistics, descriptive

stratified 4

single sample t test see test, single sample t

skewness 56–57

spatial pattern analysis 276–80, 286–87

standard deviation (SD) 8, 74

standard error see mean, standard error

standardisation

z-transformation 319

statistics

descriptive 4–10, 14

test see test, test statistics

structural equation model (SEM) 261–65, 265–71,

265–71

causality 264

path coefficient 263, 268

testing 263, 266, 268

survival analysis

censoring 291

Cox proportional hazard model 293–95, 298–301

difference among groups 293, 297

hazard rate 292

survival function 291, 295

test

Bartlett’s see analysis of variance (ANOVA), Bartlett’s

test

complete spatial randomness (CSR) see test, random

point pattern

contingency tables 46, 50–52

critical value 20, 27

degrees of freedom 21, 36, 62, 66, 82, 85, 87, 106,

109, 125, 133, 166, 188, 221, 243, 245, 263
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distribution comparison 59–60

Dunnet’s multiple comparisons 114–15, 121–23

F test of ANOVA 105, 107, 109, 133

F test of regression model 188, 200–1, 221, 227

F test of variance ratio 85–87, 89

Friedman 138, 147

goodness of fit 21, 25, 35–36, 59, 62

Hardy–Weinberg equilibrium 26, 36

Kolmogorov–Smirnov 59, 62

Kruskal–Wallis 115–16, 126

likelihood ratio 43, 52, 125

Mann–Whitney 93–95, 99–100

median 95

multiple comparisons 111–15, 137

of correlation 208, 210, 216

of Poisson distribution 276, 283–85

one-sided 70–72, 80

paired t 68–70, 80

permutation 97–99, 100–2, 330, 339

power 22

random point pattern 276–77

Shapiro–Wilk 59, 63

sign paired 97

significance level 20, 27, 32–35

single sample t 67–68, 79

test statistic 20, 27

Tukey’s multiple comparisons 113–14,

118–19

two-sample t 87–88, 89–90, 108

two-sided 67

Type I error 22, 23, 111

Type II error 22

Wilcoxon paired 95–96, 100

transformation

arcsine 156, 159

Box–Cox 157

log 153–56, 159, 161–63

square root 157

TWINSPAN see classification, TWINSPAN

two-sample t test see test, two-sample t

variable 1

variance 8, 13

variation coefficient see coefficient, of variation

Wilcoxon paired test see test, Wilcoxon paired
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