INDEX

Actuarial symbols, 200

Affine model, 185

Aggregate claim amount, 113

Annuity Table, 200

Backward recursive algorithm, 82

Barrier hitting time, 67-68, 123, 126, 187
density, 112, 188-189

Bayes’ Formula, 26

Binomial distribution, 16

Binomial model, 54

Binomial random variable, 16

Binomial tree, 49, 53

Bisection method, 86

Bivariate normal distribution, 24, 32

Black’s Formula, 161

Black-Scholes Partial Differential Equation, 157,
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Black-Scholes model, 155

Black-Scholes option pricing formula
call option, 158
put option, 158

Bond yield curve, 86

Bond yield, 84

Borel filtration, 46

Borel information structure, 13, 98

Brownian maotion, 101

drift, 101

martingale property, 120

properties, 102

standard, 102

volatility, 102
Cash-or-nothing option, 129
Central Limit Theorem, 43
Change of probability measure, 65
Chapman-Kolmogorov Equation, 57
Commissioners Extended Table (CET), 200
Compound Poisson process, 113
Conditional expectation, 34-35, 40
Conditional probability, 25
Contingent claim, 80
Continuous random variable, 13
Continuous-time stochastic process, 98

path, 98
Correlated normal random variables, 24
Counting random variable, 13
Counting stochastic process, 112
Coupon bond, 84

coupon rate, 85

par value, 85
Credit rating, 59
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Cumulative distribution function, 13
Default risk, 58
Delta hedging, 75, 79
Digital option, 127
Discount bond, 85
Discrete random variable, 13
Discrete-time stochastic process, 46
EIA, 203
Equity Indexed Annuity
Annual Reset, 205
Equity-Indexed Annuity, 203
Point-to-Point, 204
minimum return guarantee, 204
participation rate, 204
Esscher measure, 64
Event, 6
Exponential martingale, 166, 194
Factorial moment, 15
Feynman-Kac Formula, 174
Filtered space, 46
Filtration, 46, 97
properties, 97
First passage time, 67, 108
density, 111
Forward contract, 160
Forward rate model, 94
Heath Jarrow and Morton, 84
Ho and Lee, 94
one-factor Gaussian, 182
one-factor, 153, 199
Forward rate, 84, 86, 149
term structure, 87
Forward risk adjusted measure
Jamshidian’s, 182
Fundamental Theorem of Asset Pricing, 80
Futures contract, 160
price, 161
Futures option, 161
GAO, 206
Gamma distribution, 18
Gaussian process, 121
Geometric random walk, 53
Girsanov Theorem, 177, 181, 194
Greeks, 75
delta, 75
Guaranteed annuity option, 206
Holder’s inequality, 21
Independence, 25, 29-30
Independent increment, 52, 101
Indicator random variable, 19
Individual claim amount, 113
Information structure, 6
properties, 7
Information tree, 11
Integration by parts, 163
Inverse Gaussian distribution, 18

Ito integral, 132
mean, 135
properties, 135
variance, 135
[to’s Lemma, 144, 194
Jensen’s Inequality, 84
Joint density function, 20
Joint distribution function, 20
Kazamaki’s Condition, 166
Laplace transform, 15, 22
Law of Iterated Expectation, 36, 38, 42
Law of Total Probability, 26, 29
Least squares estimate, 42
Levy’s Convergence Theorem, 100
Life annuity-due, 206
Linear Growth Condition, 142, 193
Lipschitz Condition, 142
Lognormal distribution, 17
Lognormal process, 64
Lognormal random variable, 17
Marginal distribution function, 20
Markov chain, 55
Markov property, 50
Martingale Representation Theorem, 168
Martingale measure, 63
Martingale, 60, 117
properties, 117
Merton’s model, 161
Method of variation of constants, 147
Moment generating function, 15, 22, 33
Money market account, 78
Multi-period bonomial model, 78
Multinomial coefficient, 24
Multinomial distribution, 23
Multiplication rule, 25
Mutually exclusive event, 7
Natural filtration, 46
Natural information structure, 13, 46, 98
Newton-Raphson method, 86
No-arbitrage condition, 73, 78
Normal distribution, 17
Novikov’s Condition, 166
One-period binomial model, 72
One-sided stable distribution, 111
Option, 73
pricing formula of Cox
Ross and Rubinstein, 81
American, 82
European, 73
at the money, 76
bull spread, 205
call, 73
closed form expression, 80
expiration date, 74
in the money, 76
optimal exercise time, 82



out of the money, 76
price, 75, 80, 83
put, 74
strangle, 77
strike price, 74
Optional Sampling Theorem, 68, 124
Options on coupon bond, 186
price, 186
Options on zero-coupon bond, 184
price, 184-185
Ordinary differential equation, 142
P-measure, 76
Partition, 9, 23
Perfect hedging, 75
Physical measure, 75
Poisson distribution, 16
Poisson process, 112
compensator, 117
intensity, 113
Poisson random variable, 16
Portfolio, 73
Present value process, 63, 94, 170
Probability density function, 13
Probability generating function, 15
Probability mass function, 13, 20
Probability measure, 6
propetties, 7
Prebability space, 7
Probability tree, 26
Probability, 6
Preduct rule, 146
Put-call parity, 81
Q-measure, 76
Radon-Nikodym derivative, 66
Random variable, 11
correlation coefficient, 21
covariance, 21
expectation, 14
mean, 14
mixed moment, 22
moment, 15
standard deviation, 15
variance, 15
Random walk, 47
drift, 50
standard, 48
volatility, 50
Refiection Principle, 104-105
Riemann-Stieltjes sum, 132
Risk-free bond, 78
Risk-neutral measure, 76, 80
Risk-neutral valuation, 80
Sample space, 6
Self-financing condition, 79
Self-financing strategy, 155-156, 170
Shifted Poisson process, 115
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Short rate model
Black Derman and Toy, 90
Extended Vasicek, 149
Hull and White, 149
Vasicek, 150
mean-reversion, 150
mean-reverting intensity, 150
volatility, 150
Short rate process, 89
Short rate tree, 92
Short rate, 84, 87, 149
volatility, 90
Spot rate, 84
Square integrability condition, 133
State space, 6
Steady-state distribution, 58
Steiltjes integral, 14
Stochastic differential equation, 141, 193
drift, 141
infinitesimal deviation, 141
volatility, 141
Stopped process, 68
Stopping time, 66-67, 123
properties, 67, 123
Stratonovich integral, 139
Strip bond, 85
Sum of compound Poisson processes, 114
Sum of random variables, 33
Survival functien, 13
Time-dependent information structure, 46, 97
Tower Property, 36
Trading strategy, 72, 78
self-financing, 79
Transition probability matrix, 56
Transition probability, 56
Treasury bill, 85
Treasury bond, 85
Treasury note, 85
Trinomial distribtuion, 24
Trinomial distribution, 31, 35
Two-dimensional standard Brownian motion
correlated, 192
uncorrelated, 192
U.S. treasuries, 85
Universal Life, 211
Variable Annuity, 198
GMAB, 198
GMDB, 198
GMIB, 198
GMLB, 198
GMWAB, 198
‘Annual Rachet’ guarantee, 198
‘Return of Premium’ guarantee, 198
‘Step Up’ guarantee, 198
accumulation phase, 198
guaranteed minimum accumulation benefit,
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guaranteed minimum death benefit, 198
guaranteed minimum income benefit, 198
guaranteed minimum living benefit, 198
guaranteed minimum withdrawl benefit, 198
payout phase, 198
subaccount, 198

Weak convergence, 100

Wiener process, 101

Yield to maturity, 84
Zero coupon bond
affine form, 151
Zero curve, 85
Zero rate, 84
volatility, 91
Zero-coupon bond, 85, 148
price, 85, 148
Zero-coupon yield curve, 85



