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Formula Sheet
General Mathematics

e Quadratic Formula: Solution to az?+bx+c¢ =0
—b+vb2—4ac
2a

isx =

Moments

Centralised moments in terms of uncentralised mo-
ments:

pa = py —
ps = iy — 3ppy + 240
pa = py — gty + 6>ty — 3

Risk Measures

e Standard deviation principle r = p 4 ao.

e Value at Risk r = .
xf(x)dx
e Tail Value at Risk r = M
1-p
f:: S(z)dx
=Tp —+ ﬁ

Continuous Distributions:
Transformed Beta family

Transformed Beta

Inverse of Transformed Beta with o = 7, 7 = «,
=1
0

Y

Density function

8 |8
—

£ = (FS#5) 2o
gL+ H)r(a=2)

D

Mean F(T)géa) e
Raw Moments Wy, = Gk%
Moment Generating Undefined
Function

0.1 Burr

Transformed Beta with 7 = 1. 3
Density function flz) = 411?52)““
Survival Function ar (%):)a 1
Mean 9%
Raw Moments o, = 0" nr(a;(i))r(g)
Moment Generating Undefined
Function

Inverse Burr

Transformed Beta with o = 1. .
Density function fla) = - (11((;))”7“
Survival Function L____

O
Mean 9%
e EVP(1—

Raw Moments Wy, = Gk%

Moment Generating Undefined
Function

Generalised Pareto

Transformed Beta with v = 1.

1@ = (F5t7) i
Mean 0"

Raw Moments =
Moment Generating Undefined
Function

Density function

gk D(t+k) (a—k)
L(r)T(a)

Pareto

Transformed Beta with 7 =~ = 1.



Density function fla) = $
(03

Survival Function (94%)

Mean L (iffa>1)
Variance m&% (if @« > 2)
Raw Moments = ekw

Moment Generating Undefined
Function

Inverse Pareto

Transformed Beta with o =~ = 1.

Density function fl@) = %

1- (%)

Survival Function

Mean undefined
Moment Generating Undefined
Function

log-logistic

Transformed Beta with o« =7 = 1.

N
ukée’fr 2155) 72

Moment Generating Undefined

Density function
Survival Function
Mean

Raw Moments

Function
Paralogistic
Transformed Beta with 7 =1, a = .
Density function f(z) = x(lj(g))w)vﬂ
Survival function S(x) :1 (1+1(%)7)7
Moan pt0=2)r(3)
() . .
T(1+E)D(y—&
Raw Moments Wy, = 0k ( +})(7)(7 2)
Variance
Moment Generating Undefined
Function

k

Inverse Paralogistic

Transformed Beta with a =1, 7 = ~.
0

Density function

f(‘r) = $(1+(§)727+1
Survival function S(x)=1- COBE
Mean

k _k

Raw Moments = 6k fit })(5)(1 -
Variance
Excess loss
Moment Generating Undefined

Function

Continuous Distributions:

Transformed Gamma family

Transformed Gamma

Limit of Transformed Beta as o« — oo and § — o

with af* = £.

- () ()
Density function f(x) : 2T (a)
Mean b= 9T(f(£)?)

Raw moments o, = O (1?(2) )

Gamma

Transformed Gamma with 7 =1

_ e )

Density function f(2) =
Survival function S()y=eo(1+--+
(for a € Z7)

Mean = fa

Raw moments Hy = 0" F(FOEI)”)
Variance tn = 0"

Moment Generating M (t) = m
Function

Weibull

Transformed Gamma with o = 1




Density function  f(x) =

Survival function e~ %)

Mean pu=0r (1 + %)
Raw moments p, = 6" (1+ 2)

Exponential
Transformed Gamma with o« =7 =1
. : -(3

Density function f (az) =
Survival function e" e
Mean uw==0
Raw moments wh, = mnlon
Variance L = 0"
Excess loss fe— 5

Moment Generating M (t) = 1%9,5
Function

Inverse Transformed Gamma

Inverse of transformed gamma with 6 = %.

_ ey B

Density function f(z) = )

_1
Mean o= HF(;(Q)*) (if ra > 1)
Raw moments = 0m F(l?(;)%) (if Ta > m)

Inverse Gamma

Inverse Transformed Gamma with 7 = 1. Inverse of

gamma distribution with 6 = %.

Densi : (o) (8)

ensity function  f(z) = N
Survival function S(z) =1—e s (14---+
(for a € ZT)

Mean p=-2 (ifa>1)

Raw moments = 6n e (i o > )

(o)

Variance M2 = GD2a—D)

Inverse Weibull

Inverse Transformed Gamma with o« = 1. Inverse of

Weibull distribution with § = #.

Density function =
Survival function 1—e(8)

Mean p=0r(1-1) (fr>1)
Raw moments ph, =0"T (1= 2) (if 7 > n)
Moment Generating Undefined

Function

Inverse Exponential

Inverse Transformed Gamma with 7 = o = 1, inverse

of exponential with 6 = 1.

&Y

(%)

Density function  f(z) = %
Survival function 1 — e~ %
Mean Undefined

Linear Exponential Family

. - 67‘(9)1:
Density  fo(z) = %
(0
mean  u(0) = Tty
Variance ps(6) = l;/((z;
Normal
(w—p)?
Density function f(z) = 217706_ 202
Mean W=
Variance o?
Moment Generating M (t) = ett+zo°t”
Function
Uniform
Density function f(z) =X (for a <z <b)
Survival funtion S(z) = Z:‘Z (for a < x < b)
Mean = "7b
Vari (b—a)2
ariance 5
bt at
Moment Generating M (t) = T

Function



Discrete Distributions

Negative Binomial

Binomial e Gamma mixture of Poisson distributions where
Probability D = Z)pk (1= pyn—* A f:)llows a gamma distribution with 8 = 8 and
mean w=mnp a=r
raw moments E(X.---(X+1-m))=n---(n+1—m)p™
Variance w2 = np(l —p) e Number of successes before r failures if proba-
p.g.f. P(z)=(1—-p+p2)" bility of success is %

(a,b,0)-class a= f&, = (”17_1;’)
zero-truncated  pT = nf(l(zp)’;’l e Compound Poisson-Logarithmic distribution,
— _p n
probability where A = rlog (ﬁ) and a = %
Poisson NN N
Probabilit = (7 () ()
Limit of binomial as n — oo, p — 0 with np = . Y Pr ( k ) 1+6 1k+B .
. a2k r(r (ke
Probability pr=e 3 :W (%) (ﬁ)
mean w=A mean pw=rp
i?w.moments ]E(X(i\( -1 (X +1-m)) =" }_Iff}riance p2 =1B(1+B)
ariance e = igher — r8(1 cei(n—1
p.g.f. P(z) = 1) moments pn =B+ ) T(n +4)
(a,b,0)-class a=0,b :A)\ p.g.f. P(z) = (m)
_ e~ p—
zero-truncated p%r = 1_"? (a,b,O)—class a = %’ h— (1+1[3ﬁ

probability

zero-truncated
probability

(a,b,0) and (a,

T T
P1 = @y i1

b,1) Classes

P = (a+ %)pk_l for k > 1 (and for k > 0 in the

(a,b,0) class).

_ atb
mean p= 1
Variance o = ﬁ

l—az _(1+%)

pgf P(Z) = (ﬁ)
zero-truncated p = o d 2
mean (1—‘1)<1_(‘1+b)1+5>
zero-truncated  p{ = ath

probability

(1—a)~(+8)

Logarithmic distribution

Negative binomial with » = 0. (a,b,1)-class with

a+b=0,a=

B
1+



T _ B
zero-truncated p; = log(l a) — (1+A)log(1+B)
probability
probability Dn = ann_lpl
B

mean L a)(log(l a)) — log(1+B)

) _ p1i—pi _ B(1+8) B
Variance H2 = 1= a)12 — log(I+B)  log(1+h8)2

log(l—az

p.g.f. P(z) = logg((l a))
(a,b,1)-class a= %» b= %

Compound Distributions

Moments:

Let the moments of the primary (frequency) distri-
bution be p, po, p3, - . ., and the moments of the sec-
ondary (severity) distribution by v,vs,vs,.... The
moments of the compound distribution are given by:

J17%

nro + HQVQ

nvs + pavvo + /LgVS.



