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addition theorem of probability, 4
American options, xi, 77-8
call, 77
put, 136-42
antithetic variables in simulation, 255—-6
arbitrage, xi, 75
arbitrage theorem, 92-3, 98-101
weak arbitrage, 104
Asian call options, 248-9
risk-neutral valuation by simulation,
201, 2034, 204-5
asset-or-nothing call option, 129, 162
autoregressive model, 285
mean reversion, 289-91, 292
options valuations under, 286-9

barrier call options, 2478
down-and-in, 247-8; risk-neutral
valuation by simulation, 251-2,
257-8
down-and-out, 247-8; risk-neutral
valuation using a multiperiod
binomial model, 259-60
up-and-in, 248
up-and-out, 248
Bernoulli random variable, 10, 12, 13-14
beta, 187
binomial approximation models, 96—8
for pricing American put options,
13642
for pricing exotic options, 259-61
binomial random variable, 11, 12-13,
30-1
Black—Scholes option pricing formula,
106-8, 119-21
partial derivatives, 121-15
properties of, 110-2, 125-6
bootstrap approach to data analysis, 272
Brownian motion, 34-5
as a limiting process, 35-7

Cameron-Martin theorem, 45-6
capital assets pricing model, 187-8
capped call option, 90, 159
cash or nothing call option, 128
central limit theorem, 29-31
commodities, 80—1
complement of an event, 3
compound option, 160-1
concave function, 91, 169, 215-9
conditional expectation, 16—17
conditional expectation simulation
estimator, 257

conditional probability, 5-8
conditional value at risk, 185-6
control variables in simulation, 253-6
convex function, 82—4
correlation, 16
coupling, 196
coupon rate, 70
covariance, 14-16

estimating, 184
crude oil data, 26674
currency exchanges, 81-2

delta, 112-3, 122

delta hedging arbitrage strategy, 113-8

digital call option, 88

discount factor, 229

disjoint events, 5

distribution function, 21

double call option, 90, 161

doubling rule, 50-1

duality theorem of linear programming,
99

dynamic programming, 140, 2134,
228-46

efficient market hypothesis, 265
European options, xi, 77, 1267
event, 2
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exercise price, xi, 77

exercise time, xi, 77

expectation, see expected value
expected value, 9-11

expiration time, see exercise time

fair bet, 10

forwards contracts, 79—-80
on currencies, 81-2

futures contracts, 80—1

gambling model, 221-3, 2334
gamma, 126
geometric Brownian motion, xi, 38-40
drift parameter, 38
with jumps, 142-8
as a limiting process, 40
testing the model, 268—-69
with time-varying drift parameter, 110,
152
volatility parameter, xii, 38; estimation
of, 148-55

high-low data, 153-5
histogram, 267

implied volatility, 156
importance sampling in simulation, 257
in-the-money options, 127
independent events, 8
independent random variables, 12
interest rate, 48—72
compound, 48-9
continuously compounded, 51-2
effective, 49
instantaneous, 65
nominal, 49
simple, 48
spot, 65
internal rate of return, 64
intersection of events, 4
investment allocation model, 222-5

Jensen’s inequality, 169-70
knapsack problem, 219-21

law of one price, 75-6
generalized, 82, 86

likelihood ratio ordering, 198-9

linear program, 98-9

linear regression model, 285

lognormal random variable, 28, 144—6

lookback call options, 249
continuous time approximation, 261-2
risk-neutral valuation by simulation,

252,256
lookback put options, 263

machine replacement problem, 237-9

Markov model, 274

martingale hypothesis, 275

mean, see expected value

mean reversion, 289-91

mean square error of estimator, 149

Monte Carlo simulation, 249-52
pricing exotic options, 250-2

mortgage, 57-61

multiperiod binomial model, 968

multiplication theorem of probability, 7

multivariate normal distribution, 177-8

normal random variables, 22-33, 204-7
standard normal, 24

odds, 934

one stage lookahead policy, 240

optimal asset selling problem, 235-6,

242-3

optimal return from a call option, 229-32

optimal stoppping problems, 239-44
stable, 240

optimal value function, 229

optimality equation, 229

optimization models, 212-46
deterministic, 212-21
probabilistic, 221-5, 228-46

option, xi, 73-7
call, xi, 77
on dividend-paying securities, 131-6
put, xi, 78

option portfolio property, 85-6

options with nonlinear payoffs, 258

par value, 69
perpetuity, 57
Poisson process, 142
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portfolio selection, 174—83
exponential utility function, 176
mean variance analysis, 176

portfolio separation theorem, 183

power options, 258-9

present value, 52—4

present value function, 667, 72

probability, 2

probability density function, 22

probability distribution, 9

put—call option parity formula, 78-9

random variables, 9
continuous, 23
rate of return, 62-5
inflation-adjusted, 71
unit period under geometric Brownian
motion, 188-9
rho, 122-3
risk-averse, 169-70
risk-neutral, xii, 169-70
risk-neutral probabilities, 93
risk-neutral valuations, Xii

sample mean, 20

sample space, 1

sample variance, 20

second order dominance, 203—4, 207-10

short selling, 73

singleperiod investment problem,
199-203
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standard deviation, 13

standard normal density function, 24

standard normal distribution function,
24-7

stochastic dominance, 193

stochastically larger, see stochastic
dominance

strike price, see exercise price

theta, 124-25

unbiased, 2
unbiased estimator, 149
union of events, 4
utility, 167
expected utility valuation,
165-92
utility function, 168
exponential utility function,
176
linear and risk neutrality (risk
indifference), 169-70
log utility function, 170-2

value at risk, 184-5
vanilla options, 247
variance, 12-13, 15

estimation of, 148-9
vega, 124-5

yield curve, 66, 72
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