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additive processes, 107
asymptotic normality, 189, 208

branching process, 50
Burr distribution, 23, 92, 200

Cauchy distribution, 21
central limit theorem, 109

extremal CLT, 157
generalized CLT, 118, 120
multiplicative CLT, 131

characteristic function, 44, 110, 111, 115, 117, 120
Chernoff bound, 72, 77
conspiracy principle, 59
Cramér’s theorem, 77

double bootstrap method, 229

exponential distribution, 9, 152
extremal processes, 148

frequency plot, see histogram

Gaussian distribution, 9, 109
generalized Pareto distribution, 224

hazard rate, 65, 89, 94
DHR, 91
IHR, 91

heavy-tailed distributions
definition, 6
equivalent definitions, 7
examples, 9
subclasses, 96

Hill estimator, 203
Hill horror plot, 213
Hill plot, 209–212, 228–230
properties, 205
variations of the Hill plot, 214

histogram, 179
log-linear scale, 180
log-log scale, 180

Karamata
Karamata’s representation theorem, 41, 207
Karamata’s theorem, 39, 204, 222
Tauberian theorem, 45, 46, 122

Laplace–Stieltjes transform, 44, 122
law of large numbers, 108
Lévy distribution, 22
light-tailed distributions, 6, 96
LogNormal distribution, 18, 131

definition, 18
moments, 20
properties, 20

long-tailed distributions, 93, 94, 97, 98
Lorenz curves, 14

max-stable distributions, 153
Fréchet distribution, 22, 155
Gumbel distribution, 155
Weibull distribution, 155

maximum likelihood estimation, 185, 187, 200
moment generating function, 7, 9, 10, 44, 78
moments estimator, 216

moments plot, 217
multiplicative processes, 127

processes with a lower barrier, 132
processes with additive noise, 135

normal distribution, see Gaussian distribution

Pareto distribution, 10, 31
definition, 10
moments, 12
Pareto principle, 1, 13
relationship to Exponential, 15

peaks over threshold, 221
Pickands estimator, 219

Pickands plot, 220
PLFIT, 193, 227
preferential attachment, 138

random extrema, 97
random sums, 67
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random walks
extremes of random walks, 161
large deviations, 72
return time, 122
symmetric random walk, 120

rank plot, 183
log-linear scale, 183
log-log scale, 184, 192, 210–212, 228–230

real-world data
progression of world records, 149
US city sizes, 13, 212, 230
US power blackouts, 212, 229

records
progression of world records, 149
time between records, 168

regular variation, 70, 74, 116, 122, 140, 163, 168,
203

definition, 35
dominated variation, 53
intermediate regular variation, 53
principle of single big jump, 73
properties, 36, 48
representation theorem, 41
second-order condition, 53, 208, 232

slowly varying function, 37
residual life, 86

DMRL, 91
IMRL, 91
mean residual life, 87, 94, 222

scale invariance, 29
approximate scale invariance, 32
definition, 30

Sierpinski fractal, 29
stable distributions, 113, 115
subexponential distributions, 62, 69

catastrophe principle, 58

Tauberian theorem, 45, 46, 48, 116, 120, 122

Weibull distribution, 15, 61
definition, 15
hazard rate, 17
moments, 17

Yule process, see preferential attachment

Zipf distribution, 23
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