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a-semi-stable, 76 balayage operator, 283
a-stable, 76 Banach space, 205
I'-distribution, 13, 15, 31, 45, 390 Bernoulli convolution, 194
mixture of —s, 47 Bernstein’s theorem, 388, 389
I'-process, 63, 147, 203, 217 Bessel function, 20, 47
6-distribution, 14 modified, 21, 204, 233, 235, 421
e-translation number, 188 Bessel transform, 421
o-algebra, 1 bigger tail, 263
Kolmogorov, 4 bimodal, 147, 395, 420
x2-distribution, 13 binomial distribution, 14, 17, 31
birth-death process, 426
absolutely continuous, 9, 146, 174, 177 Blumenthal’s 0-1 law, 275, 313
absolutely continuous part, 174 Bochner’s theorem, 8
additive process, 3, 30, 120, 121, 129 Bondesson class, 389
broad-sense selfsimilar, 99 Borel-Cantelli lemma, 5
broad-sense semi-selfsimilar, 102 bounded (linear operator), 205
continuous part of, 121 Brownian motion, 22, 22-28, 329, 335,
jump part of, 121 349, 360, 367, 380
selfsimilar, 99, 117, 272 d-dimensional, 22
semi-selfsimilar, 102, 103 existence of, 64
additive process in law, 3, 47, 51 law of the iterated logarithm for, 357,
almost periodic (function), 188 368
almost surely, 2 multiple points of, 380
analytic (function), 335, 338 potential density of, 329
arcsine distribution, 372 potential density of — with drift, 270
generalized, 372 g-potential density of, 204
associated Gaussian processes, 328 recurrence/transience of, 243
associated sequence, 49 reflection principle for, 280
selfsimilarity of, 23
Underlined numbers show the pages set Xy of, 316
where definitions are given. subordination of, 202, 217
479
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weak/strong transience of, 262

capacitary measure, 298, 331
co-, 298, 331
capacity, 300
q-, 298, 330, 331
carrier (of discrete measure), 176
Cauchy distribution, 11, 31, 202
d-dimensional, 11
density restricted to [a, 00), 449
Cauchy process, 63, 87, 202, 270, 332
recurrence/transience of, 243
set Y, for, 316
center (of infinitely divisible distribution),
39, 83
center (of Lévy rocess), 65
Chapman-Kolmogorov identity, 54
characteristic function, 7
Choquet’s capacitability theorem, 331
class B, 389, 425, 426
class L, 90, 117
class Loo, 425
class LCV, 425
class L, 118
class M E, 389, 390, 425
class T', 425
closable (linear operator), 206
closed (linear operator), 205
closure (of operator), 206
compensated sum of jumps, 119, 121
completely monotone (function), 388, 424
compound Poisson distribution, 18, 39,
45, 123, 171
compound Poisson process, 18, 18-21,
143, 175, 234, 292, 335
approximation by, 342
point recurrence of, 319
g-potential measure of, 204
support of, 149
compounding, 234
condition (ACP), 288, 289, 297, 303, 320,
328, 329
condition (ACT), 288, 310, 328
condition (H), 332
conditional probability, 15
cone, 143
proper, 144
confluent hypergeometric function, 420
constant (random variable), 71
continuity (of sample functions), 59, 135

continuity set, 8
continuous (measure), 146, 174, 175
continuous in probability, 3
continuous part (of function), 139
continuous part (of measure), 174
continuous singular (distribution), 183,
185, 194

continuous singular part, 174
convergence

almost sure, 5

in probability, 5

L2-, 227

of bounded measures, 7

of probability measures, 7

stochastic, 5

strong, 205

weak, 213
convex at infinity, 272
convolution, 8
core, 206, 208, 212, 215, 234
correct measure function, 379
covariance matrix, 11, 163
creep (across a point), 378
cylinder set, 4

decreasing, xi
degenerate (Lévy process), 157
degenerate (measure), 156
dense (in Banach space), 206
density

completely monotone, 388

of class C*°, 190

of class C™, 146, 190
density transformation (of Lévy process),

218-220, 221, 221-233, 236

Descartes’ rule of signs, 422
deterministic process, 71
diffusion, 426
dimension (of singular distribution), 196
direct product (of probability spaces), 4
directing process, 198
discrete, 146, 174, 176, 186, 188
discrete part, 174
dispersive, 209
distinguished logarithm, 33, 251
distinguished nth root, 33
distinguished t th power, 33
distribution, 2

of random variable, 2

system of finite-dimensional —s, 2
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divergence condition (of radially abso-
lutely continuous measure), 178

domain (of linear operator), 205

domain of attraction, 117

drift (of infinitely divisible distribution),
39, 83

drift (of Lévy process), 65

drift transformation, 232

drifting to —oo, 256, 363

drifting to oo, 256, 363

dual (of probability measure), 8

dual infimum process, 333

dual process, 286, 295, 333

dual reflecting process, 333

dual space, 213

dual supremum process, 333

Dynkin’s formula, 330

Dynkin’s lemma, 6

energy, 307
energy integral, 307
entire (function), 160
entropy, 146, 195
entropy function, 184, 195
epoch (of semi-selfsimilar process), 74
equilibrium measure, 300, 303
co-, 300
essentially co-polar, 288, 306
essentially polar, 288, 305, 310, 329
one-point set, 313, 316, 317, 319, 322
Euler’s constant, 116
excessive, 284, 289, 319
co-, 286
excursion, 377, 384
expectation, 2
exponent (of operator-stable distribution),
118
exponent (of selfsimilar or semi-selfsimilar
process), 74, 75, 117
exponential (of linear operator), 207
exponential distribution, 13, 31, 335, 382,
389, 390, 399
two-sided, 98, 335
extreme value distribution
of type 1, 46
of type 3, 46, 194

F-distribution, 46, 98
F; set, 279
fast point, 381

fine topology, 317

first passage time process, 333, 345-351

fluctuation theory, 384

Fourier inversion formula, 250

Fourier transform, 41, 250

fractional power (of the negative of in-
finitesimal generator), 216

function h?(zx), 313

g-moment, 159, 194
Gaussian covariance matrix, 38, 65
Gaussian distribution, 11, 22, 23, 31, 39,
70, 168, 399
covariance matrix of, 11, 168
nondegenerate, 10, 11
generating function, 196, 387
generating triplet
(A, v, 7) of infinitely divisible distribu-
tion, 38
(Ay v, 70)07 32
(A7 Y, 71)1, @
(4, 1,7 )er 39
of Lévy process, 65
system of —s of additive process, 53,
121
genuinely d-dimensional (Lévy process),
157, 254
genuinely d-dimensional {measure), 193
geometric Brownian motion, 68
geometric distribution, 14, 31, 234, 382
geometric stable distribution, 203
group (of Lévy process), 158, 193, 243
Gumbel distribution, 46

H-selfsimilar process, 74
broad-sense, 74
H-semi-selfsimilar process, 74
broad-sense, 74
Hahn-Banach theorem, 213
half-Cauchy distribution, 47, 98
half-Gaussian distribution, 194
harmonic measure, 329
Hartman—-Wintner theorem, 182, 187
Hausdorff dimension, 196, 312, 379
Hausdorff measure, 379
Hellinger-Kakutani distance, 218
Hilbert transform, 328
Hille-Yosida theorem, 206
hitting time, 202, 276, 279, 331, 426
Holder’s inequality, 165, 449
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Hunt’s switching formula, 296
hyperbolic distribution, 236

identical in law, 3
identical tail, 263
image set, 380
increase time, 28, 378
increasing, xi, 137
independent, 2, 5, 6
inheritance of independence, 6
pairwise, 67
independent increments property, 3
index
(of stable or semi-stable process or dis-
tribution), 76
analogue of — of stable process, 362,
367, 379, 380
indicator function, xi
infimum process, 333
infinitely divisible distribution, 31
condition for, 45, 385, 386
correspondence of — to Lévy process,
35, 63, 65
mean of, 39
infinitesimal generator (of semigroup of
operators), 206, 213, 234
integrable, 250
square, 174
invariant distribution, 112, 194, 426
invariant measure, 158, 194
inverse Gaussian distribution, 233
generalized, 235
inversion formula, 9
irregular (point}), 313, 353
isomorphism theorem, 328

Jessen-Wintner law of pure types, 182
jump part (of function), 139
jumping time, 131, 136

k-function, 403

K-increasing, 144
Kolmogorov-Rogozin inequality, 384
Kolmogorov’s 0-1 law, 6
Kolmogorov’s extension theorem, 4
Kolmogorov’s inequality, 128
Krein's correspondence, 426

lack of memory, 15
Laplace distribution, 98
Laplace transform, 10, 203

Laplacian, 212
large deviations, 169, 249
last exit time, 101, 262, 303
law (of random variable), 2
law of large numbers
analogue of — for Lévy process, 246
strong, 245
weak, 246
law of the iterated logarithm, 356, 359,
361, 366-368, 381
Le Cam’s estimate, 114
Lebesgue decomposition, 174
Lebesgue measure, 158
Lévy-It6 decomposition of sample func-
tions, 119-135, 219, 343
Lévy-Khintchine formula (of infinitely di-
visible distribution), 37
Lévy-Khintchine representation (of in-
finitely divisible distribution), 37, 39,
41, 119, 210
Lévy measure
of infinitely divisible distribution, 38
of Lévy process, 65
radial part of, 79
spherical part of, 79, 115
with bounded support, 168
Lévy process, 3
d-dimensional, 3
generated by (A,v,7), 65
infinitesimal generator of transition
semigroup of, 208, 383
linear transformation of, 65
long time behavior of, 363-368
mean of, 163
of type A, 65, 68, 140, 324, 355
of type B, 65, 68, 140, 324, 355
of type C, 65, 68, 141, 324, 326, 351,
355
projection of, 65
short time behavior of, 323, 351-362
strong transience for d > 5 of, 262
symmetric, 263
time dependent distributional property
in the class of —es, 145
transience for d > 3 of, 254
without positive jumps, 345-351
Lévy process in law, 3, 35
limit distribution, 108
linear functional, 213
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continuous, 213
linear operator, 205

extension of, 205
Linnik distribution, 203
local time, 236, 327, 332, 384
locally bounded, 159
log-concave, 395
log-convex, 387, 425
log-normal distribution, 47, 68, 98, 164
logarithm (of operator), 217
logarithmic potential operator, 272
logistic distribution, 47, 98
lower semi-continuous, 288, 322, 328

Markov process, 55
initial distribution of, 58
path space representation of, 55
temporally homogeneous, 55, 273
Markov property, 57, 278
martingale, 68, 349
mean vector, 11
measurable space, 1
mesh (of partition), 26
Mittag—Leffler distribution, 154, 194, 195,
383
Mittag-Leffler function, 154, 234
mixing measure, 388
mixture, 388
modal interval, 395, 404
mode, 147, 395
location of, 408, 426
modification, 2
moment
exponential, 161, 165
of order o, 146
more peaked, 265, 271
multinomial distribution, 17, 122
multiple point, 380
mutually absolutely continuous, 218

n-modal, 146, 395

nearly analytic set, 331

nearly Borel set, 331

negative binomial distribution, 14, 31,
39, 203

non-constant (random variable), 71

non-trivial (distribution}, 71

non-trivial (process), 71

non-trivial (random variable), 71

non-zero (process), 71

non-zero (random variable), 71
nondegenerate (Lévy process), 157
nondegenerate (measure), 156
nonnegative-definite (function), 8, 331
norm, 205

norm (of linear operator), 205
nowhere differentiable, 27

null array, 47, 67, 91

occupation density, 327
joint continuity of, 328
operator-selfdecomposable distribution, 118
operator-semi-stable distribution, 118
operator-stable distribution, 118
strictly, 118
operator-stable process, 118
Ornstein-Uhlenbeck process, 108
Ornstein—Uhlenbeck type
limit distribution of process of, 108
process of, 108-114, 116, 272, 426
oscillating (Lévy process), 256, 363
overshoot, 369

packing dimension, 379
packing measure, 379
Pareto distribution, 46, 98
partial fraction expansion, 391
Peres—Solomyak number, 184
piecewise constancy (of sample functions),
135
piecewise monotone, 394
Pisot—Vijayaraghavan number, 184
point masses, 174
point recurrent, 262, 319
Poisson distribution, 10, 31, 39, 119, 122
Poisson point process, 144
Poisson process, 15, 15-18, 342
Poisson random measure, 119, 120, 122,
123, 144, 323
intensity measure of, 119, 120, 122,
123
Poisson transform, 426
polar, 288, 329
co-, 288
one-point set, 313
positivity (of operator), 207
potential density, 242
q-, 242
potential kernel, 282
potential measure, 203, 237
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continuous singular ¢-, 294
g-, 203, 251, 283, 334
potential operator
in the sense of Yosida, 212, 236, 272
q-, 283
precompact, 66
principle of reflection, 153, 166
probability measure, 1
probability space, 1
pure, 174
purely non-Gaussian, 38, 65

Q-selfdecomposable, 118
quasi-left-continuity, 279, 280, 302, 370
quasi-unimodal, 263, 272

radially absolutely continuous, 178
Radon-Nikodym derivative, 218
random variable, 1
random walk, 5, 249, 250, 336
law of the iterated logarithm for, 357
recurrence/transience of, 237, 238
range (of operator), 206
range (of path), 326, 379, 382
recurrence/transience criterion
by potential measures, 239
of Chung—Fuchs type, 252
of Spitzer type, 254
recurrent, 237, 243, 270, 294
BG-, 329
recurrent potential operator, 254
reflecting process, 333, 384
reflection (of probability measure on the
line), 8
reflection principle, 280
regular (point), 313, 353
regular for itself, 313, 316, 327
regularly varying (function), 164
renewal theorem, 271, 442
resolvent equation, 207, 283
resolvent operator, 207
Riemann-Lebesgue theorem, 174, 183,
190, 293, 294, 436
Riesz potential, 261
rotation invariant, 85, 114, 116
row sum, 47

sample function, 3
sample path, 3
selection theorem, 42

selfdecomposable distribution, 90, 93, 99,
116, 117, 404
absolute continuity of, 177, 181
as distribution of selfsimilar additive
process, 99
as limit distribution, 91, 108
asymptotics of density of, 409
Lévy measure of, 95, 112
smoothness of, 190
selfdecomposable process, 93, 292, 403—
416
selfsimilar process, 70, 71, 117
broad-sense, 70, 71, 75
semi-polar, 332
semi-selfdecomposable distribution, 90,
93, 94, 102, 103, 181
semi-selfdecomposable process, 93, 292
semi-selfsimilar process, 70, 71
broad-sense, 70, 71, 73
semi-stable distribution, 70, 114, 117, 158,
399
1-, 76
characteristic function of, 83
density of, 190
index of, 76
Lévy measure of, 77
Lévy measure of strictly, 81
strictly, 70
semi-stable process, 70, 71, 143, 193, 418
1-, 76, 270, 316
drifting/oscillating of, 366
exponent of, 75
hitting time of (0, co) for, 356
index of, 76
moment of, 162
point recurrence of, 319
polarity and Hausdorff dimension for,
313
g-capacity for, 311
recurrence/transience of, 259, 260
regularity of O for itself for, 326
set ¥ for, 326
strictly, 70, 71, 311
variation function of, 143
semigroup (of operators), 206
contraction, 206
property, 283
strongly continuous, 206
semimartingale, 144, 236
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set X, 313
shift (of path), 327
sign function, xii
singular, 146, 174, 186
slow point, 381
slowly varying (function), 164, 410
smallest closed extension (of operator),
206
sojourn time, 238
mean, 238
space D = D([0, 00), R%), xii, 121, 273
space D([0, ], R%), 126, 249
span (of semi-selfdecomposable distribu-
tion), 90
span (of semi-selfsimilar process), 74
span (of semi-stable distribution), 76
spectral decomposition, 426
stable distribution, 426
stable distribution, 69, 114, 116, 194,
195
1-, 76, 84
as limit distribution, 94
characteristic function of, 83, 86
density of, 87, 190
duality between strictly —s, 90
index of, 76
Lévy measure of, 78
Lévy mesure of strictly, 81
one-sided strictly %-, 12, 29, 45, 280,
399, 403
rotation invariant, 86, 115
strictly, 69, 84, 87, 89
strictly 1-, 84
symmetric, 86
stable process, 70, 71, 115, 117, 193, 332,
384
1-, 76, 270, 316, 332, 362, 382
capacity of strictly, 304
drifting/oscillating of, 365
hitting time of (0, co0) for, 355
index of, 76
law of the itelated logarithm for, 358
mode behavior of, 415
potential density of, 270
potential density of rotation invariant,
261
recurrence/transience of, 260
regularity of 0 for itself for, 325

rotation invariant, 202, 236, 304, 330,
381
set ¥, for, 325
strictly, 70, 71, 82, 115, 361, 367, 380
strictly 3-, 87
variation function of, 143
weak/strong transience of, 262
with parameters (e, 8,7, ¢), 87
without positive jumps, 350
stationary increments property, 3
Stirling’s formula, 171, 364
stochastic area, 98
stochastic process, 2, 3
stochastically continuous, 3
uniformly, 51
stopping time, 275, 275-280, 331
o-algebra Fr for, 275
o-algebra F4. for, 275
strong Markov property, 278, 283, 373
strongly unimodal, 146, 395, 423, 424,
426
Student’s t-distribution, 46, 98
subexponential (distribution), 146, 163
submultiplicative (function), 159, 165, 167
subordinate, 198, 213
subordination {of Lévy process), 198, 198
205
iteration of, 201
subordination (of semigroup of operators),
213
subordinator, 137, 138, 153, 185, 197,
212, 271, 330, 332, 383, 423
potential density of stable, 261
selfdecomposable, 234, 235, 415, 422
short time behavior of, 360
stable, 138, 153, 271
strictly %—stable, 202, 280, 349
strictly stable, 202, 216, 233, 331
subexponentiality in, 164
subordination by, 198, 213
unimodality in, 417, 418
support (of function), 207
support (of Lévy process), 154, 243, 291,
306, 328
support (of measure), 148
support (of random variable), 148
supremum process, 167, 333
symmetric (distribution), 8, 85, 114, 146,
417
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symmetrization, 67, 270, 329

Tauberian theorem
Karamata’s, 410
of exponential type, 436
temporal homogeneity, 3
thin, 332
three-series theorem, 227
time, 3
time reversal, 287, 331
total positivity, 422
transient, 237, 294
strongly, 262
weakly, 262
transition function, 54
spatially homogeneous, 55
temporally homogeneous, 54, 106
translation invariant, 55
transition kernel, 282
transition operator, 283
transition semigroup, 208
triangular density, 251
trivial (distribution), 71, 72
trivial (process), 71
trivial (random variable), 71
type A, B, C, 65

uniform continuity
order of, 381
uniform distribution, 14, 31
uniformly integrable, 245
unimodal, 145, 147, 195, 395, 400, 404,
416, 418
unimodal correspondent, 265, 271
universally measurable, 274

variation, 138, 140
7, 381
variation function, 138

Weibull distribution, 46, 164, 194
Wiener—Hopf factorization, 333-378
Wiener integral, 106

Wiener process, 22

Yamazato property, 400, 418

zero (process), 71
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