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C0-semigroup

infinitesimal generator of, 360

�(U), 142

�1(H), 139

�2(H), 139

�1,2, 142

adjoint operator, 360

admissible strategy, 257

affine model, 13, 48, 183

approximate completeness, 93, 289

arbitrage free, 220

CIR simplified, 232

completeness, 275

explosions of the short rate, 234

generalized CIR equation, 227

jump diffusion short rate with, 221

Markovian short rate

heuristics, 240

Markovian short rate general, 239

MP martingale property, conditions for, 222

MP property, 220

necessary conditions for martingale property,

214

regular model, 234

shape of forward curves, 58

short rate driven by α-stable subordinator,

234

short-rate dynamics, 52, 227

short rate with multidimensional noise, 237

approximate completeness, 68, 253

approximating sequence, 281

arbitrage, 171

characterization, 101, 172

free market, 18

strategy, 18

bank account, 9, 153

bond curve, 182

bond price

càdlàg in Hilbert space, 158

discounted, 157

discounted in HJM model, 188

Hilbert space valued, 157

properties, 154

bond prices, 9, 153

Burkholder–Davis–Gundy inequality, 116

Cameron-Martin formula, 219

caplet, 96

Carathéodory theorem, 122, 129

chaos expansion, 343

characteristic exponent of a Lévy process, 131

characteristics of a Lévy process, 130

characteristic triplet of a Lévy process, 130

CIR equation, 52, 226, 227, 232, 245

compensator

continuous, 356

increasing process of, 113

integrable variation process of, 114

quadratic variation of, 116

complete market, 253

completeness, 65, 71, 77, 101

Lp-approximate, 68

affine model, 275

approximate, 75, 77, 78, 281

approximate, characterization, 281

approximate, definition, 281

definition, 253

factor model, 88, 277

HJM model, 84, 261

weak, 68

compound Poisson process, 128
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concentration point, 269

contingent claim, 23, 172

attainable, 17, 65, 173

price, 17, 23

price of, 173

continuous martingale part of a semimartingale,

115

convolution semigroup, 49

core, 360

core of a linear operator, 360

covariance operator of a Wiener process,

127

discounted semigroup, 208

Doléans-Dade exponential, 125

Doob–Meyer decomposition, 111

drift conditions under martingale measure,

187

equations with Lévy noise

generator, the form of, 361

equivalent measures, 143

evolution equation, 367

linear growth condition, 369

Lipschitz condition, 369

local Lipschitz condition, 370

mild solution, characterization, 367

solutions, existence of, 369, 370

strong solution, 367

factor model

approximate completeness, 90, 288

CIR factor, 212

completeness, 277

forward curves, 182

Markov chain factor, 210

MP property, 208

MP-martingale price property, conditions for,

208

multiplicative factor, 212

Ornstein–Uhlenbeck factor, 216

term structure equation, 210

factor models Markovian, 61

factor process, 182

filtration

minimal, 9, 16, 65

finite activity process, 128

floorlet, 96

forward curves, 182

exponential-polynomial family, 158

factor model, 182

Nelson–Siegel family, 158

Svensson family, 158

forward curves shapes of, 59

forward rate, 9, 153

càdlàg in Hilbert space, 158

Hilbert space valued, 157

HJM model, 173

Markovian, 45

trace of, 12

Fundamental Theorem of Asset Pricing, 172

Gantmacher, Krein result on roots, 29

generating pair of a measure, 144

generator, 360

Girsanov’s

density, 25, 37

theorem, 38

theorem general version, 38

Girsanov’s theorem, 143

hedging equation, 83, 260

factor model, 88

HJM model, 84

Hilbert–Schmidt norm, 118

HJM equation, 296

linear volatility, 332

equivalent form, 314, 323

Morton–Musiela equation, 334

solutions, necessary conditions, 333

solutions, sufficient conditions, 333

linear volatility with, 296, 312

Morton’s operator equation, 314, 323

HJM model, 12, 173

approximate completeness, 86, 283, 284

completeness, 261

finite activity noise, 261

noise with regular Lévy measure, 269

discounted bond prices, 188

drift conditions, 186

drift conditions under martingale measure, 187

drift specification, 193

forward rate, 173

generating pair of a martingale measure, 186

HJM conditions, 185

martingale measures, real-valued noise, 192

MM property, 185

MM property with, 198, 199, 203

model assumptions, 174

preserving Lévy process, 198

regular forward rates with, 175

uniqueness of the martingale measure, 193, 203

volatility-based models, 200

HJMM equation, 297

global solutions, 307

linear volatility

existence, characteristic triplet of the noise

(natural frame), 315
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local solutions, 311

natural frame in, 312

necessary conditions for existence (natural

frame), 313

sufficient conditions for existence (natural

frame), 313

local solutions, 302

positive solutions, conditions for, 301

increasing process
compensator, 113

integrable, 112

locally integrable, 112

infinitely divisible family of measures, 49, 126

integrable variation process

compensator, 114

integration by parts formula, 124

intensity measure, 129

isometric formula, 118

Itô’s formula, 124

Lévy process for, 141

Itô’s product formula, 124

jump measure

compensating, 122

Lévy process of, 128

stochastic process of, 121

Kolmogorov’s theorem, 127

Lévy measure, 129

concentration point, 269

Laplace

exponent, 25

transform, 25

Laplace exponent of a Lévy process, 131

Laplace transform of a Lévy process, 131

Lévy process

characteristic exponent of, 131

characteristic triplet, 130

characteristics, 130

compound Poisson process, 128

definition, 126

finite activity process, 128

finite variation of, 131

jump measure, 128

Laplace exponent of, 131

Laplace transform of, 131

Lévy measure of, 129

Lévy–Itô decomposition, 130

martingale, 134

martingale α-stable, 136

measure change under, 143

Poisson process, 127

subordinator, 133

subordinator α-stable, 134

Lévy–Itô decomposition, 130

Lévy–Khinchin formula, 131

LIBOR, 95

local martingale, 110

decomposition, 115

predictable, 113

localizing sequence, 110

logarithmic growth conditions, 332

majorizing function for the HJMM equation,

322

market

approximately complete, 253

complete, 253

Markovian model, 45

affine, 48

Markovian models affine, 48

martingale, 109

angle bracket, 111

local, 21, 110

predictable quadratic covariation, 112

predictable quadratic variation, 111

representation theorem, 143, 342

square integrable, 109

uniqueness in the HJM, 203

martingale measure, 19, 172

generating pair, HJM model, 186

local, 21

uniqueness, 27

uniqueness in HJM model, 193

martingale representation

example, 259

generalized, 36

generalized property, 32

property, 31, 32

martingale representation theorem, 143, 342

proof for local martingales, 354

proof for square integrable martingales, 352

maturity time to, 12, 182, 297

measure

generating pair, 144

Milian’s theorem, 371

MM martingale measure property, 24, 25, 42

HJM model, 185

model

affine, 183

Morton’s equation, 296

Morton’s operator equation, 314

Morton–Musiela equation, 299, 332

Morton–Musiela operator equation, 332, 334

moving frame, 12, 297

MP martingale price property, 23, 220
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MP martingale property

affine model for, 222

Müntz’s theorem, 86

multiplicative process, 212

Musiela parametrization, 12, 182

HJMM equation, 297

natural frame, 297

ND1 condition, 71

ND2 condition, 71

operator

core of, 360

adjoint, 360

optional sampling theorem, 110

Ornstein-Uhlenbeck process, 216

Poisson process, 127

Poisson random measure, 128

portfolio, 13, 161

portfolio wealth, 14

discounted, 15

positive invariant equation, 221

predictable quadratic variation, 116

price of a contingent claim, 17, 23

pricing semigroup, 208

problem of moments, 275

quadratic variation, 116

quadratic variation of a local martingale, 115

quadratic variation of a semimartingale, 115

random measure, 35

compensated, 36

Poisson, 128

regular market, 11, 154

Riccati equation, 217

right directional derivative, 222

self-financing strategy, 14, 164

semigoup

core, 360

generator, 360

semimartingale, 114

bounded jumps with, 114

canonical decomposition, 114

continuous martingale part of, 115

decomposition, 114

decomposition of, 115

measure change under, 146

quadratic variation of, 115

special, 114

separated from zero set, 121

short rate, 9, 153

sigma field

optional, 109

predictable, 109

slowly varying function, 317

stochastic exponential, 125

stochastic Fubini theorem, 140

stochastic integral

extended, 36

iterated Itô–Wiener, 347

jump measure over, 138, 139

Lévy process over, 136, 137

semimartingale over, 117

square martingale over, 118

stochastic process, 107

adapted, 9, 108

càdlàg paths, 108

finite variation of, 112, 113

indistinguishable, 108

integrable variation of, 113

jump measure, 121

local martingale, 113

modification, 108

of class (D), 111

optional, 109

predictable, 109, 113

semimartingale, 114

stochastically continuous, 110

stopped, 110

version, 108

stopping time, 109

strategy

admissible, 257

of class A1, 18

of class A2, 18

hedging, 17, 172

replicating, 17, 172

roll-over, 155, 156

self-financing, 14, 164

self-financing characterization of, 164, 165

under martingale measure, 257

submartingale, 109

càdlàg modification, 110

supermartingale, 109

support of a measure, 33

Tauberian theorem, 317, 319

term structure equation, 210

value of the portfolio, 161

variation of a stochastic process, 112

wealth process, 163

Wiener process

standard, 127
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