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acceptable trade, 161
additive process, 43
American option, 7
arbitrage, 11, 22,79
ask, 7, 81, 85, 103
at-the-money, 8
ATM, 8

bang-bang solution, 170
base, 149
bid, 7, 81, 103
binomial tree, 45
conic, 93
conic delta, 136
CVA-DVA, 121
geometrical interpretation, 97
Black—Scholes model, 23, 26, 28
conic, 109
conic delta, 139
shortfalls, 30
bootstrapping, 128
Brownian motion, 25
Monte Carlo simulation, 74
butterfly spread, 18

calendar spread, 19

calibration, 63
Black—Scholes model, 66
implied moment matching, 68
Variance Gamma model, 66
VG Sato model, 65

call spread, 16

capital requirement, 122

Carr—-Madan formula, 53
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distribution function, 160
zero-cost, 79
Central Limit Theorem, 25
characteristic exponent, 35
characteristic function, 33, 35, 53
Gamma distribution, 36
multinomial, 49
Normal distribution, 33
standard Normal distribution, 34
Variance Gamma distribution, 38
Choquet expectation, 85, 174
coherent risk measure, 77, 79
comonotone, 84, 122
additivity, 84, 123, 160
comonotone additivity, 84, 123, 160
complete market, 22
compounding interest rates, 4
concave distortion function, 83
cone, 77,78
conic, 82
conic finance, 77
applications, 119
conic hedging, 135, 155
binomial tree, 136
Black—Scholes, 139
delta, 135, 156
delta-gamma, 141
dynamic, 141
insurance contracts, 148
multinomial tree, 145
trinomial tree, 137
conic portfolio theory, 126
conic pricing, 93, 102
geometrical interpretation, 97
Monte Carlo simulation, 104
vanilla, 116
conic trading, 171
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constrained optimization, 130
convex cone of risks, 77, 79
counterparty value adjustment, 121
CVA, 120

debt value adjustment, 121
default probability, 121
degenerate random variable, 35
Delta
Black—Scholes, 30, 139
Carr—-Madan formula, 57
conic, 135
derivatives market, 3
discount curve, 6
discount factor, 6
distorted expectation, 83, 85
distortion function, 83, 87
concave, 83
MAXMINVAR, 89
MAXVAR, 88
MINMAXVAR, 89
MINMAXVAR?2, 89
MINVAR, 88
properties, 91
Wang, 90
distribution
infinitely divisible, 35
self-decomposable, 43
diversification, 78, 84, 122, 126, 155
diversity gap, 127
diversity index, 123
diversity measure, 123, 126, 127
dividend yield, 20
adjusted, 115
dividends, 20
double-sided exponential distribution, 40
DVA, 120

efficient frontier, 130, 163
equilibrium, 172
equity-linked insurance contracts, 148
European Call option, 7
Black—Scholes model, 30
Carr—-Madan formula, 53
conic, 109, 116
VG-Laguerre, 62
Wang transform, 115
European option, 7
European Put option, 7
Black—Scholes model, 30
conic, 112, 116
VG-Laguerre, 63
Wang transform, 115
existence domain, 72

Fast Fourier Transform, 56
FFT, 56
financial derivative, 1
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speculation, 9

structured product, 10
financial market, 2

conic, 82
forward contract, 14, 136, 155

Gamma
Carr—-Madan formula, 58
Gamma distribution, 36
characteristic function, 36
Gauss—Laguerre quadrature, 59
geometrical Brownian motion, 26
GMBBVA, 148

half-space, 81, 98

hedging insurance contracts, 148
hedging strategy, 135

historical world, 21
homogeneity, 78, 159

ICA, 131
implied liquidity, 119
implied moment matching, 68
existence domain, 72
Variance Gamma, 72
implied volatility, 31
Black—Scholes, 31
conic Black—Scholes, 115
in-the-money, 8

independent component analysis, 131

infinitely divisible, 35
intrinsic value, 9
1™, 8

Lévy density, 36, 48
Lévy measure, 36
Variance Gamma distribution, 38
Lévy process, 35
Lévy triplet, 35
Lévy—Khintchine formula, 35
Laguerre polynomial, 59
life expectation, 151
liquidity, 119
log-normal distribution, 27
Wang transform, 90
loss aversion, 92

Markov process, 172
equilibrium, 172
steady state, 174
maturity, 7
MAXMINVAR distortion, 89
MAXVAR distortion, 88
mean reversion, 178
mean-reverting process, 172
MINMAXVAR distortion, 89
MINMAXVAR?2 distortion, 89
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MINVAR distortion, 88
modified Bessel function, 39
moment matching, 68, 131
momentum, 178
monotonicity, 79
Monte Carlo simulation, 74
Brownian motion, 74
conic pricing, 104
multi-step tree models, 46
multinomial approximation, 48, 147
multinomial tree, 47
conic hedging, 145
Variance Gamma approximation, 49

Nelder—-Mead simplex algorithm, 64
no-arbitrage, 11, 22, 82

binomial tree, 45

conic, 82
non-additive probabilities, 86
non-linear expectation, 85, 174
Normal distribution, 23

characteristic function, 33

Wang transform, 90

option positioning, 158
Ornstein—-Uhlenbeck process, 172
OTM, 8, 64, 155
out-of-the-money, 8, 64
over-the-counter, 1

P measure, 160
P-world, 21
P&L, 154
payoft, 7, 77
butterfly spread, 18
call spread, 16
European Call, 8
European Put, 8
sorted, 103, 104
physical measure, 22, 160
physical world, 21
Poisson process, 36
policy function, 172
portfolio theory, 126
constrained, 130
efficient frontier, 130
long only, 126
long-short, 130
volatility constrained, 130
positive homogeneity, 78
PPN, 9, 10
premium, 7
present value, 6, 153
price discovery, 1, 23
pricing world, 21
principal protected note, 9, 10
proportional hazard transforms, 89
put spread, 17
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put—call parity, 12
with dividends, 20

Q measure, 22, 160
existence, 22
uniqueness, 22

Q-world, 21

quadrature method, 59

real-world, 21
risk, 77
cone, 77
convex set, 77
risk measure, 77
coherent, 78
properties, 78
risk neutral measure, 160
acceptability, 80
risk-free account, 3
risk-free interest rate, 3
risk-neutral line, 98
risk-neutral price, 22, 80, 84, 102
risk-neutral probability
binomial tree, 45
trinomial tree, 46
risk-neutral world, 21
binomial tree, 45
Black—Scholes model, 29
trinomial tree, 46
risk-reversal, 165
root-mean-square error, 64

Sato process, 43, 44
self-decomposability, 43
self-decomposable laws, 43
self-similar process, 43
self-similarity index, 44
semi-heavy tails, 37
spread inequalities, 16
butterfly spread, 17
calendar spread, 19
call spread, 16
put spread, 16
standard Normal distribution, 23
stochastic differential equation
Black—Scholes model, 27
stochastic process
additive process, 43
Lévy process, 35
self-similar process, 43
strangle, 165
strike, 7
structured product, 9
principal protected note, 10
subadditivity, 15, 78, 123
subadditivity property, 84
systematic risk, 122

time value, 9
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trade function, 161
translativity, 78, 159
tree models, 44
binomial tree, 45
conic, 93
multi-step , 46
multinomial, 47
trinomial tree, 46
trinomial tree, 46
conic, 100
conic delta, 137
dynamic conic hedging, 142

variable annuity, 148

Variance Gamma distribution, 36
characteristic function, 38

Variance Gamma model, 36, 42
existence domain, 72
VG-Laguerre, 60

Variance Gamma process, 41
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VG distribution, 36

VG model, 36
VG-Laguerre, 60

VG process, 41

VG Sato model, 44
calibration, 65

VG-Laguerre model, 60

volatility, 27, 31
Black—Scholes, 27
Cox—Ross—Rubinstein estimation, 45
implied conic, 115
implied volatility, 31

‘Wang distortion, 90
‘Wang transform, 90
‘Weibull distribution, 151

zero-cost cash flow, 79
zero-coupon bond, 121

@© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9781107151697
www.cambridge.org

