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accrued interest, 424

actual volatility, see volatility

afine

term structure, 466

transformation, 57, 63

Allais-paradox, 185

American option, see option

analytic function, 515

annuity

factor, 450, 500

measure, 450

AR(1)-process, see process

arbitrage

asymptotic, 139

bounds, 220

opportunity, 84, 87

pricing theory, 135

Arrow–Debreu-

problem, 79

security, 93

Asian disease problem, 186

Asian option, see option

ATS, see afine term structure

backbone, 373, 376

barrier option, see option

basis points, 421

Bayes’ rule, 12, 151, 387

best linear unbiased estimator, 126

beta-factor, 123, 124

bid-offer spread, see spread

binary option, see option

binomial

distribution, see distribution

model, 227, 228

tree, 225

Black’s formula, see Black-76-model

Black-76-model, 270, 445

Black–Litterman-approach, 150

Black–Scholes-

equation, 254, 262, 267–270

formula, 268

model, 253

theory, 249

bootstrap, 434, 439

bps, see basis points

branch cut, 520

Brownian

bridge, 345, 394, 395

motion, 16, 250

bubble, 160–163

intrinsic, 162, 163

process, 161

bull/bear spread, see spread

butterly spread, see spread

càdlàg

function, 379

process, 379

calendar spread, see spread

call option, see option

callable bond, 451

cap, 448

capital

asset pricing model, 123

market line, 116, 121, 171

caplet, 447

Cauchy’s

integral formula, 518

residue theorem, see residue theorem

Cauchy–Riemann-equations, 514

centering matrix, 129

central limit theorem, 101, 246

certainty equivalent, 66

CEV-model, 374

change-of-numéraire transformation, 489

characteristic

exponent, 398

function, 20, 355–357

polynomial, 51

Cholesky-root, 505

CIR, see Cox–Ingersoll–Ross-model

clean price, 424

coeficient of determination, 129

collar, 449

complete market, see market

conidence

bands, 132

interval, 131

level, 131
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constant elasticity of variance,

see CEV-model

consumption-based CAPM, 169

convergence in distribution, 245

convex cone, 86

convexity, 433

adjustment, 474

correlation, 20

coeficient, 20

coupon-bearing bond, 418

covariance, 19

covered call writing, 218

Cox–Ingersoll–Ross-model, 468

Cox–Ross–Rubinstein-model, see binomial

model

current yield, 425

day-count conventions, 423

DC-operator, 488, 501

De Morgan’s rule, 8

decomposition

eigenvalue, 53

spectral, 53, 476

delivery

date, 211, 269

price, 211, 269

delta-hedging, 277

determinant, 49

diffusion equation, 263

Dirac-

bracket, 32, 307

δ-function, 256, 260

Dirichlet-boundary condition, 296

dirty price, 424

discount

bond, 418, 455

curve, 418

distribution

binomial, 16, 226

logarithmic normally, 162

marginal, 56

maximum entropy, 102, 103

multivariate normal, 56

normal, 16

standard normal, 18

distributions, see generalized functions

diversiication, 108, 124

dividend

payments, 156, 270, 272

yield, 267, 270

dollar convexity, 432

doubling strategy, 237

duality, 96

Duan-model, 333

Dupire-equation, 336

duration, 430

editing phase, 193

eficient

frontier, 109

market hypothesis, 181

eigenfunction, 47

eigenvalue, 45

eigenvalue decomposition, see decomposition

eigenvector, 45

EMH, see eficient market hypothesis

entire function, 515

entropy functional, 101

equity premium puzzle, 172

equivalent martingale measure, see martingale

measure

escrowed dividend model, 272

Esscher-transform, 406

estimator

least-squares, 126

maximum-likelihood, 120

Euler-

Γ-function, 202

identity, 355, 511

Eurodollar futures, 452

European option, see option

event, 7

independent, 13

exercise

price, 214

right, 216

expectation value, 17

Feller-condition, 365

Feynman–Kac-

formula, 309

theorem, 307

iltration, 11

natural, 11, 16

irst passage problem, 236

loating rate note, 421

loor, 449

loorlet, 448

Fokker–Planck-

equation, 252, 309, 335

operator, 336

foreign

currency, 268

interest rate, 268

forms, 30
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forward

contract, 209–211, 255

curve, 434

LIBOR, 447, 485

price, 209, 443

rate agreement, 418

swap rate, 450

Fourier-

inversion, 356

space, 21, 264

transform, 20, 258, 259, 264

FRA, see forward rate agreement

framing effect, 186

Frobenius-norm, 499

functional, 37

derivative, 54

equation, 178, 398

linear, 38

von Neumann–Morgenstern-, 63, 166, 172

fundamental

solution, 261, 262, 265

theorem of asset pricing, 84

transform, see generalized Fourier-transform

value, 156, 168

future

contract, 209, 452

price, 209, 443

gamma

function, 405

-hedging, 278

process, 404

GARCH-model, 329–331

Gaussian

integral, 104

quadrature, see quadrature rule

generalized

characteristic function, 357

cost-of-carry rate, 268–270, 358

Fourier-transform, 357

functions, 256, 257

geometric

Brownian motion, 249, 250

mean, 146

series, 158, 331

Girsanov-

theorem, 304

transformation, 306, 365

Gordon’s growth model, 159, 164

gradient, 71

Hansen–Jagannathan-bounds, 171

Harvard Medical School test, 182

Heath–Jarrow–Morton-framework, see

HJM-framework

Heaviside-θ-function, 259

hedge-

portfolio, 223, 253, 267, 278, 354

ratio, 224, 253, 285, 354

Heston-model, 365, 366

heteroscedasticity, 329

Hilbert-space, 34

HJM-framework, 471, 472

Hoggard–Whalley–Wilmott-equation, 283, 286

holomorphic function, see analytic function

homotopic curve, 517

idiosyncratic risk, see risk

implied volatility, see volatility

inner product, see product

interest rate swap, 436

internal rate of return, see yield to maturity

IRS, see interest rate swap

Itô’s lemma, 252

for jump-diffusions, 390

Itô-

calculus, 252

integral, 252

isometry, 252

process, 252

Jamshidian-decomposition, 464

Jensen’s

alpha, 126, 143

inequality, 65

jump-diffusion, 389, 398

Kelly-

criterion, 146

fraction, 147–149

Kolmogorov-backward-operator, 308, 336

Kronecker-delta, 36

kurtosis, 19, 404

Lagrange-

function, 70

method, 70

multiplier, 70, 72

Landau-symbol, 292

Laplace-

exponent, 403, 405

formula, 49

Laurent-series, 520

law of iterated expectations, 128

least-squares estimator, see estimator

Least-Squares Monte Carlo, see LSM-

algorithm

Lebesgue-measure, see measure
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Lévy-

density, 404

measure, 399, 401

process, 381, 397

triple, 399

Lévy–Khintchine-representation, 384, 400

LIBOR, 421

market model, 487

linear

algebra, 47

factor model, 135

functional, 38

operator, 38

regression, 125

subspace, 37

linearity, 26

LMM, see LIBOR market model

local

martingale, see martingale

volatility, see volatility

locally risk-neutral valuation relationship, 332

log-normal forward LIBOR model, see LIBOR

market model

London Interbank Offered Rate, see LIBOR

lookback option, see option

loss aversion, 188

myopic, 196

lottery, 60

compound, 61

LRNVR, see locally risk-neutral valuation

relationship

LSM-algorithm, 317

Macaulay-duration, 431

marginal rate of substitution, 80, 166

market

complete, 82

eficient, 181

incomplete, 94

portfolio, 116

risk, 123, 124

Markov-

process, 45, 472

property, 472

martingale, 96

local, 379

measure, 97, 225, 226

semi-, 379, 380

super-, 238

maximum entropy distribution, see distribution

maximum-likelihood estimator, see estimator

mean reversion, 176, 365, 460

measurable

function, 14

space, 8

measure, 9

Lebesgue-, 9

Pratt–Arrow-, 66

space, 9

mental accounting, 197

Merton’s

irm value model, 287

jump-diffusion model, 389, 408

Merton–Garman-equation, 354

minimum variance portfolio, 109, 110

moment, 17

central, 19

-generating function, 403

raw, 19

momentum strategy, 197

Monte Carlo simulation, 310

Moore–Penrose-inverse, 44

most likely path approximation, 342, 349

µ-β-diagram, 123, 145

µ-σ-

diagram, 105, 171

dominance, 106

Musiela-parametrization, 470, 474, 476

myopic loss aversion, see loss aversion

Nelson–Siegel-curve, 429, 492

Neumann-boundary condition, 296

normal

correlation theorem, 56, 151

distribution, see distribution

Novikov-condition, 304

null

set, 17

-vector, 33, 51

numéraire, 165

operator, 37

adjoint, 43

identity-, 44, 50

inverse, 44

linear, 38

option

American, 232, 233, 274

Asian, 242, 314

at-the-money, 218

barrier, 240

binary, 231, 265

call, 214

contract, 214

European, 228
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lookback, 316

perpetual, 275

plain vanilla, 215

put, 214

optional stopping theorem, 236

orthogonal

polynomials, 370

projection, 136

vector, see vectors

outer product, see product

Pareto-optimal allocation, 90, 92

parity

barrier option, 242

binary put-call, 265

put-call, 215

relations, 213, 215

swap, 449

payoff

function, 214, 265

matrix, 81

perpetual option, see option

perpetuity, 158

perturbation

series, 374

theory, 374

pick-matrix, 150, 151

pivot matrices, 499

Poisson-process, 381, 382

compensated, 383

compound, 383, 384

increment, 389

portfolio market line, 144

position

long, 214

short, 214

straddle, 216

Pratt–Arrow-measure, see measure

predictor-corrector method, 505

preference relations, 61

principal component analysis, 53, 477

probability, 9

conditional, 11

density function, 16

distribution function, 14, 16, 17

mass function, 15

measure, 61

space, 9

weighting function, 189

process

adapted, 16

AR(1)-, 45, 159, 172, 176

inite activity, 399

ininite activity, 399

stochastic, 16

stopped, 236

product

inner, 33

outer, 120

projection portfolio, 136, 139

protective put buying, 218

put option, see option

quadrature rule, 370, 371

Radon–Nikodym-derivative, 304, 406,

444

random variable, 14

rapidly decreasing function, 257

rational

expectation hypothesis, 156

preference order, 62

valuation formula, 156, 159

Rebonato-parametrization, 497

relection principle, 393

regressor, 125, 129

replicating portfolio, 92

representative agent, 91, 92, 172

residuals, 130

residue theorem, 360, 522

response variable, 125, 129

Riccati-equation, 368

Riesz-representation-theorem, 38

risk

idiosyncratic, 115, 124

premium, 67

reversal, 344

systematic, 115, 124

risk-free

interest rate, 93, 211

rate of return, 115

rate puzzle, 172, 174

risk-neutral

agent, 64

probability measure, 97, 227

SABR-model, 373, 374, 377

Schwartz-functions, 257, 259, 260

security market line, 123, 144

semimartingale, see martingale

separating hyperplane theorem, 85

Sharpe-ratio, 145

short rate, 472

σ-algebra, 8

Borel-, 8

generated, 9
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skewness, 19

Skorokhod-space, 379

smooth pasting condition, 276

Snell-envelope, 238, 317

spectral decomposition, see decomposition

spline interpolation, 427, 428

spot

LIBOR measure, 487

rate, 418

spread

bid-offer, 286

bull/bear, 217

butterly, 217

calendar, 218

SSM, see swap market model

St. Petersburg paradox, 200

standard

deviation, 19

normal distribution, see distribution

state price, 79, 166

stochastic

continuity, 398

differential equation, 250

discount factor, 167, 168

dominance, 191

process, see process

stopped process, see process

stopping time, 235, 379

strip of regularity, 357

structural models, 287

subordinated Brownian motion, 403, 405

super-martingale, see martingale

surplus consumption ratio, 176

Svensson-family, 429

swap

market model, 500

measure, 450

parity relation, see parity

rate, 439

swaption, 449

systematic risk, see risk

T-forward measure, 442

tangential portfolio, see market

portfolio

tempered distributions, 257

terminal

decorrelation, 495

measure, 490

test function, 256, 257, 260, 307

Tobin’s separation theorem, 116

transaction costs, 283

transversality condition, 157, 161,

169

Treynor-ratio, 144

two-fund separation, 113

utility

expected, 63

function, 63

functional, 80

theory, 62

value

function, 188

functional, 190, 193

variance, 19

decomposition, 347

eficient portfolio, 111

gamma process, 404

generalized, 55

Vasicek-model, 460, 462

vector space, 26

basis, 35

dimension, 35

dual, 30

Euclidean, 27, 34

vectors

bra-, 30

co-, 30

ket-, 26

linearly independent, 35

orthogonal, 36

vega-hedging, 280

volatility

actual, 326

implied, 327, 338

local, 334

puzzle, 164

skew, 334

smile, 334

surface, 334, 451

von Neumann–Morgenstern-utility functional,

see functional

Wiener-

increment, 251

process, 16, 249

yield

curve, 427

curve itting, 458

-duration diagram, 431

to maturity, 426

YTM, see yield to maturity

zero-coupon bond, 93, 287, 417
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