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convergence
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in distribution, 171
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in probability, 160

weak, 176
convolution, 86
correlation coefficient, 96
countable additivity, 6, 7
covariance, 96
covariance matrix, 98

d-system, 99
density
bivariate normal, 75, 85
conditional, 127
Gaussian, 16
joint, 75, 82
log-normal, 17
marginal, 80
multivariate normal, 83
normal, 16
of a random variable, 50
probability, 42
derivative security, 46
distribution
binomial, 40
continuous, 42
discrete, 41
exponential, 43
function, 40, 49
geometric, 50
joint, 73, 82
log-normal, 43, 52
marginal, 74, 82
negative binomial, 50
normal, 42, 50
of a random variable, 48

Poisson, 41
probability, 40
standard normal, 51

event, 6

independence of, 87, 89
expectation, 57

conditional, 112, 113, 120

Fourier coefficients, 150
Fourier representation, 150
function
Borel measurable, 28
characteristic, 63
convex, 128
Haar, 151
indicator, 18
integrable, 22, 24
Lebesgue integrable, 28
measurable, 20
norm continuous, 133
simple, 18
inequality
Bessel, 149
Chebyshev, 62
Jensen, 129
Markov, 61
Schwarz, 97
inner product, 131
integral, 21, 24
Lebesgue, 28
Riemann, 14
inverse image, 19

L'-norm, 138

L?-norm, 132

law of large numbers, 167

lemma
Borel-Cantelli, first, 161
Borel-Cantelli, second, 162
Fatou, 30

measure, 10
absolutely continuous, 140
change of, 26
counting, 11
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Dirac, 9
finite, 10
Lebesgue, on R, 12
Lebesgue, on R?, 72
Lebesgue, on R”, 73
outer, 33
probability, 7
product, 71
restriction of, 71
o-finite, 71
space, 10
tight sequence of, 179
unit mass, 9
moment, 62
central, 62
moment generating function, 65
Monte Carlo simulation, 53
nearest point, 136
option
arithmetic Asian call, 56
bottom straddle, 48
bull spread, 48
butterfly spread, 48
call, 47
European, 46
path-dependent, 56
put, 47
strangle, 48
orthogonal projection, 137
orthonormal basis, 150

parallelogram law, 135
Parseval identity, 151
partition, 109
probability
binomial, 3, 9
conditional, 88
density, 42
distribution, 40
equivalent, 142
geometric, 6
measure, 7
Poisson, 5
space, 6
uniform, 3, 13
probability generating function, 65

Radon-Nikodym derivative, 142
random variable, 47

continuous, 49

discrete, 49

iid., 167
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independence of, 84, 86

jointly continuous, 75, 82

orthogonal, 135
square-integrable, 97
uncorrelated, 96

uniformly integrable family of, 164
random vector, 73, 81

Gaussian, 83
independence of, 91

set

o-

Borel, 11, 68, 81
Cantor, 13
closed, 134

complete orthonormal, 150

orthonormal, 148
field, 6

generated by a family of sets, 69
generated by a random variable, 47

independence of, 90, 92
product of, 68

space

L', 138

I*, 131
measure, 10
probability, 6
sample, 2

standard deviation, 60

theorem
Central Limit Theorem (CLT), 182

continuity, 180
de Moivre-Laplace, 184

dominated convergence, 31

Fubini, 77

Helly selection, 178
monotone convergence, 22
Prokhorov, 179
Pythagoras, 135

Radon—Nikodym, 140, 145

Skorohod representation, 177
tower property, 118
translation invariance, 13, 29

variance, 60
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