
































































ISEG- 2019
Risk theory
Formulary

Compound distributions
S - aggregate claims

S =

N∑
i=0

Xi

where {Xi}i=1,2,... are i.i.d. random variables and independent of N.

MS(r) = MN (logMX(r))

E(S) = E(N)E(X),

V (S) = E(N)V (X) + V (N)E2(X)

and

µ3[S] = µ3[N ]E3[X] + 3Var[N ]E[X]Var[X] + E[N ]µ3(X).

Negative Binomial

E[N ] = rβ

V ar[N ] = rβ + rβ2

E[(N − µN )3] = (rβ + 3rβ2 + 2rβ3)

NP approximation
Let FS(x) be the distribution function of S and let FZ(x) be the distribution function of

Z = (S − µS)/σS .

Then

FZ

(
z +

γS
6

(z2 − 1)
)
≈ Φ(z),

which is equivalent to

FS(x) ≈ Φ

(
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+

√
9

γ2S
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