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Poincaré Probab. Statist. 30: 303–315.

Arrow, K. J. (1965). Aspects of the Theory of Risk-Bearing, Helsinki: Yrjö Hahnsson
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Lévy’s Theorem, 227
likelihood

function, 79, 89
ratio, 88

test, 80
limited liability, 284, 376
linear congruential pseudo-random

number generators, 552
linear growth bound, 264
linear SDE

with multiplicative noise, 243
with additive noise, 241

Lipschitz condition, 264
LLN

strong, 56
weak, 57

local martingale, 183
strict, 309

local volatility, 462
model, 461

locally optimal, 405, 533
locally riskless, 368
log-likelihood function, 79
log-return, 1

Student t, 67
log-utility, 420, 423
lognormal, 36

asset price model, 14
model, 82, 134, 144

logstable model, 82
long in a security, 279
long term growth rate, 386, 522
Longstaff model, 145
Lyapunov inequality, 31

marginal distribution, 39, 46
mark set, 125, 568
marked point process, 124
market



694 Index

activity, 505
complete, 436
incomplete, 436
jump diffusion, 513, 519
portfolio, 334, 416
price

of event risk, 515
of risk, 370, 515
of risk contribution, 497

Markov chain
continuous time, 113
discrete time, 110, 111

Markov inequality, 32
Markov process, 110, 272

continuous, 133, 135, 141
Markov property, 110, 111, 135

continuous time, 114
Markowitz efficient frontier, 409
Marsaglia method, 556
martingale, 166

local, 183
Representation Theorem, 433
square integrable, 166
strict local, 184

matrix, 41
autocovariance, 44
covariance, 41, 44
fundamental, 248
intensity, 115
invertible, 41
positive definite, 73
random, 44
regular, 41
sparse, 606
transition probability, 114

maturity date, 278
maximal element, 389
maximum step size, 560
mean, 10, 22

reversion level, 243
vector, 41

mean-square error, 72
mean-variance optimality, 406
measurable function, 8
measure transformation method, 588
Merton model, 255, 536, 539
Merton’s jump diffusion model, 254
method of moments, 74
Milstein scheme, 563

minimal
equivalent martingale measure, 435
market model, 143, 253, 483, 488, 539

MMM, 143
multi-asset stylized, 529
multi-currency, 494
with random scaling, 502

model
3/2, 478
affine, 144, 158
ARCH diffusion, 477, 480
Bachelier, 142
Black, 144
Black-Derman-Toy, 144
Black-Karasinski, 144
Black-Scholes, 134, 142, 281
CIR, 144
constant elasticity of variance, 143,

444
Courtadon, 145
Cramér-Lundberg, 123, 129, 257
exponential Lévy, 126
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martingale representation, 327
pricing, 320

formula, 326, 430
realization, 105
reference level, 243, 253
regular matrix, 41
relative arbitrage, 389
relative frequency, 2
replicated payoff, 281
replicating portfolio, 431
return, 2
rho, 293
Richardson extrapolation, 583
Riemann-Stieltjes integral, 192, 247
right-continuous, 10
risk aversion coefficient, 408, 422
risk neutral, 320

pricing, 337, 380
formula, 341

probability measure, 337
risk premium, 221, 332, 406

sample
kurtosis, 58
mean, 55
path, 105
skewness, 58
space, 2
variance, 58

Sandmann-Sondermann model, 145
savings account, 219, 384
savings bond, 453
scale measure, 157
scaling process, 503
scaling property, 305
scenario simulation, 551, 560
Scott model, 475
SDE, 209

with jumps, 257
self-financing, 353

portfolio, 282, 370
strategy, 282

semimartingale, 197
special, 198

sensitivity, 290
sequence of

approximate GOPs, 395, 528
CFMs, 391

regular, 394
diversified portfolios, 393, 526
DPs, 526
JDMs, 523

regular, 527
set of real numbers, 8
Sharpe ratio, 406
short in a security, 279
short rate model, 143
short-selling, 279
sigma-algebra, 5, 163, 164

predictable, 171
simplified weak

Euler scheme, 579
order 2.0 Taylor scheme, 580

simulation
Monte Carlo, 551
scenario, 551, 560
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skewed, 26
skewness, 25

sample, 58
smile, 442
sparse matrix, 606
spatial discretization, 601
specific generalized volatility, 525
specific market risk, 335, 391
specific volatility, 390
speed of adjustment, 243, 253
square integrable, 23
square root process, 146, 250, 311, 312

generalized, 148
squared Bessel process, 271, 304, 311,

446, 486
time transformed, 311

SR process, 146
standard deviation, 24
standard Gaussian random variable, 13
state price density, 339
state space, 100
stationary density, 138, 154
stationary probability, 116
statistical error, 579
stochastic

differential equation, 209, 237, 239
discount factor, 339
integral, 187

multiple, 559
integrals

multiple, 564
process, 100, 105

continuous time, 100
indistinguishable, 106
measurable, 106
moments, 107
stationary, 107
stationary independent increments,

108, 126
volatility, 254, 439

model, 472
stopping time, 170

inaccessible, 172
strategy, 370
stratified sampling, 576
strict local martingale, 309
strict supermartingale, 329
strictly positive portfolio, 371
strike price, 277

strong
approximation, 563
consistency, 570
order 1.5 Taylor scheme, 564
solution, 263
uniqueness, 264

Student t, 17
density, 19
distribution, p-dimensional, 49
log-return, 494
random variable, 557

stylized MMM, 478
sub-sigma-algebra, 33, 164
submartingale, 168
subordination, 81
successive overrelaxation method, 607
supermartingale, 168, 184, 186, 375, 520

strict, 168
sure event, 3
survival probability, 130
systematic

error, 579
outperformance, 523
risk, 335
risk parameter, 335, 415

systematically outperformance, 388

Tanaka’s SDE, 263
terminal condition, 285
theta, 292

method, 605
time of ruin, 129
time set, 100
time transformed squared Bessel

process, 311
total market price of risk, 406, 534
total probability, 8
total specific volatility, 394
tracking rate, 395, 527

expected, 528
tradable martingale representation, 432
trading uncertainty, 368
trajectory, 105
transition density, 137

lognormal, 140
transition probability, 111

matrix, 114
transpose, 41
tree method, 591
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Two Fund Separation Theorem, 408
two-point random variable, 10

unbiased, 570
underlying value, 404, 486
unfair portfolio, 328
unhedgable part, 434
uniformly distributed, 12
unique weak solution, 263
uniqueness, 261, 263

in law, 263
of strong solution, 263

utility
function, 420
indifference price, 428
indifference pricing, 428

formula, 429

Value at Risk, 65
value line index, 399
VaR analysis, 67
variance, 24, 30

reduction, 573
sample, 58

Vasicek model, 107, 144, 243
vector, 41

stochastic differential equation, 247
vega, 293

volatility, 178, 216, 238, 368
implied, 441, 442
local, 462
parametrization, 483
stochastic, 439

von Neumann condition, 610

Wagner-Platen expansion, 558, 580
weak

approximation, 579
convergence, 578
error, 579
order, 578

2.0 extrapolation, 583
2.0 predictor-corrector method, 585
2.0 Taylor scheme, 580
4.0 extrapolation, 583

Wiener process, 109, 137
multi-dimensional, 210
transformed, 109, 142

Wiggins model, 475
with probability one, 6
world stock index, 85, 401
WSI, 401

Yamada condition, 270

zero coupon bond, 330, 381
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