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List of Notations

Xn
d−→ N(0, σ2) {Xn} converge in distribution to a normal random

variable with mean 0 and variance σ2 as n→∞.
an = o(bn) limn→∞

an
bn

= 0.

an = O(bn) {|an
bn
|} is a bounded sequence.

X+ max{X, 0}, for any random variable X.
IA(w) Equals 1 for w ∈ A and equals 0 otherwise.
E(X||A) Conditional expectation of a random variable X given the event A.
a.s. Almost surely.
i.i.d. Independent and identically distributed.

GPD

Density function of Generalized Pareto Distribution is
1
σ
(1 + ξ(x−µ)

σ
)−( 1

ξ
+1), x ≥ µ for ξ ≥ 0 and

µ ≤ x ≤ µ− σ
ξ

for ξ < 0, where ξ is the shape parameter.

Student’s t distribution
Density function is

Γ( ν+1
2

)√
νπΓ( ν

2
)
(1 + x2

ν
)−( ν+1

2
), where ν > 0

is the degrees of freedom and x ∈ (−∞,+∞).
VaR Value-at-risk.
ES Expected shortfall.
MS Median shortfall.
MSE Mean squared error.
NAV Net asset value.
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