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Question 1
1 Consider the total amount of the claims arising from traffic accidents for which an
insurance company receives at least one claim. Let N be the number of claims from one
such accident and let the claim sizes Xi, Xo,... be independent identically distributed
random variables, independent of N. Let p, = P(N = n), so that po = 0, and assume
that

t
Pn = ((x+ —)) Pn—1, n=2.,3.....
T

where a,b € R are known.

Suppose that the claim sizes are discrete with fi, = P(X; = k), k=1,2,..., where
E?:l fr = 1, and assume that the p,,’s and the fi’s are known. Let g, = P(X;+.. +Xy =
k), k=12 ...

By considering probability generating functions, derive a recursion formula for the
gr's in terms of known quantities.

Write down the recursion if

e A"

p.n:m n=12,...

We begin by noting that since the claim sizes cannot 0,

g, =P(N=0)=p,=0. \ CO

We also note that for the compaqun n to ave a value of 1, we
must have a single ¢ m‘@@a lue of 1. %‘& 7 This will be the basis
for our r é\?\l@)\h‘; age

Now, mutiply the condition in the question by 2" and sum, to get

f:pnz =3

n=1

Z Zazz D, +bZ—pn1
n=0

711

G, (2)— —azZz"p —|—I)Z:—pn1

(1 — az)GN(z) =p, + bz;nﬂ
n=1

Differentiating with respect to z

—aG, () + (1 — az)G]'V(z) =0G,(2)

a+

nl

a+b
1—az

Gy (2) = Gy (2)

Now, let
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The total number of claims is given by
N=N +-+N,
Consider the MGF of N:
M, () = B (") = E(eNlt) E(eN“t) = M, (t)M, (1)

1

Furthermore, since N, has a negative binomial distribution,

m

B 1
MNi<t)_ 1_a%rlet
And so
. mn
T —

This is also the MGF of a negative binomial, with the same p parameter but
with

P=T0

r=nm u\(
In other words \ CO

N ~ NegBin TNWQ%@

This can be ,vie &(%@Pm n “ub ion N ~ Po(A\) with its
Wewx\ﬁ?m @g@@sﬁﬁ
f

amn}\nmflef@/\
AN)=—— A>0 *
(A) (o 1)1 (*)

Now, the claims sizes all have exponential distribution with parameter pu .
And we have just seen that the total number of claims in a year is N, across
all categories. Now

n N,

S=>> X ZX
k=1 i=1 =1

So S does indeed have a compound mixed Poisson distribution, and the

mixing distribution is that in equation (*).
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