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Jäckel, Peter, 20, 165
Jarrow, Robert, 164
JD. See Jump diffusion
Jeffery, Christopher, 132, 166
Jump compensator, 62, 63, 65, 70, 93, 94
Jump diffusion (JD), 52–56, 62, 66

at-the-money variance skews, 66
inability to fit the volatility surface, 68
inconsistency with mean reversion of

volatility, 2
models, fits. See Standard & Poor’s 500
parameters, volatility smile, 63t
process, 15
skew behavior, 61–63

Jump size,
known jump size, 51–53
uncertain jump size, 54–56

Jump-to-ruin model, 75

fit to GT option prices, 82t, 83f
implied volatility, 79–82
local variance (volatility) surface, 79–82
option payoffs, 77
option valuation, 80

Jumps. See also Lognormally distributed
jumps

adding jumps, 50. See also Stochastic
volatility plus jumps

characteristic functions, 57–58
contribution to skew, 62, 93, 94
compensator, 94
decay of skew, 63
frequency, 63
impact on valuation of variance swaps,

140–143. See also Skew; Volatility
impact on terminal return distribution, 64,

65f
necessity for explaining short-dated smile,

50–52
SVJ (jumps in stock price only), 65–68
SVJJ (jumps in stock price and volatility),

68–71

Kahl, Christian, 20, 166
Kamal, Michael, 137, 164
Kani, Iraj, 8, 26, 164
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dependence on skew and curvature, 139
effect of jumps, 139–143
fair value, 137

in the Heston model, 138
in terms of implied volatility, 139
under diffusion, 137

hedging strategy, 136
history, 137–138
lognormal approximation, 151–152

Variance vs volatility
convexity adjustment, 143

in the Heston model, 144–146
graphs, 145f

VIX index, 156–158
calculation, 157–158

Volatility. See also Implied volatility;
Instantaneous volatility

as a random variable, 2
clustering, 2
derivatives, 133, 161

valuation, 146–156
jumps in 68–71

SVJJ, 68–70
mean reversion, 2
near constancy for short times under

diffusion, 51–52
options, 154–156
process, 4, 65, 68, 97
risk

extra return per unit, 7
market price of, 6–7, 16

Volatility index. See VIX index
Volatility of volatility, 35, 51, 97

fair value of variance independent of,
138

perturbation expansion, 96–97
Volatility skew See also At-the-money

volatility skew
credit spreads, relationship, 86
dynamics, 101, 152

under local volatility, 102–103
under stochastic volatility, 101–102

effect of default risk, 76
empirical levels as of 15-Sep-2005, 39f
extreme strikes, 97–99
impact of jumps, 61–65
long-dated expansion, 95–96
short-dated, 50–52

inconsistency with diffusion, 102
short-dated expansion, 87–94

under stochastic volatility, 87–91
with jumps, 93–94

small volatility of volatility, 96–97
Volatility surface,

asymptotics, 87
dynamics, 101

empirically lognormal, 101
flattening under local volatility,

102–103
empirical. See also Standard & Poor’s 500

SPX as of 15-Sep-2005, 38f, 51t, 52f
empirical fit, 36f,

comparison with Heston fit, 41f
comparison with SVJ fit, 72f

fitting, 7,16, 21, 25, 49, 52, 153, 154
CreditGrades, 86–87
Heston fit, 35–42, 40t, 41f
jump-to-ruin model, 82–83
model fits from the literature, 67–68,

69t
SABR, 91
SVJ fit, 65–73, 71t, 72f

parameterization (SVI), 37
Volatility swaps, 136, 143

convexity adjustment, 143
in the Heston model, 144–146
graphs, 145f
lognormal approximation, 152

fair value under zero-correlation,
149–151
proof, 150–151

replication, 151
VXB futures, 158–160

contract settlement, 158
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convexity adjustment, 158
in the Heston model, 159

Dupire’s valuation method, 160
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market price of volatility risk, 6
valuation under stochastic volatility, 4–6
valuation under jump-diffusion, 52
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Yakovenko, Victor, 99, 164
Yan, Shu, 103, 166
Yor, Marc, 120, 166

Zero correlation assumption between
volatility and stock price, 146

fair value of implied volatility, 149
Laplace transform of quadratic

variation, 147. See also Quadratic
variation
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