EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2008

Week of February 11/08

S has a compound distribution.
The frequency N is Poisson with amean of 1.

The severity random variable X has adistribution for which X — 1 has a Poisson distribution
with mean 1.

Frequency and severity are independent, and severity amounts are independent of one another.
P =P(S <4) exactly
and

@ = P(S < 4) using the normal approximation to S (with continuity correction).

Find Q/P .

The solution can be found below.



Week of February 11/08 - Solution

P(S=1)=P(N=1)xP(X=1)=P(N=1)x P(X—1=0)=¢ ' x e ! =2,

P(S=2)=P(N=1)xP(X=2)+P(N=2)x[P(X=1))?
=P(N=1)xP(X-1=1)+P(N=2)x[P(X—-1=0)]?
:e_1><e_1—}—e2—7!1><(e_1)2:e_2—}—%3
P(S=3)=P(N=1)xP(X=3)+P(N=2)xP(X=1)x P(X=2) x2

+P(N=3)x [P(X=1)3
=P(N=1)xP(X—-1=2)+P(N=2)xP(X-1=0)xP(X-1=1) x
3)x[P(X—-1=0)]

- -1 -1
e—!+e2—'><671><€71><2+e3—!><[671]3

The exact probability P(S < 4)isP(S =0)+ P(S =1)+ P(S =2)+ P(S = 3)
P=elte?+e?+ + G +ed+
=e 40 4 3t el — 783951 .

The mean and variance of N are both 1, and the mean of X is 2 and the variance of X is 1.

Themean and varianceof S are E(S) = E(N) - E(X) = (1)(2) =2
and
Var(S) = E(N)x E(X?) = E(X) x [Var(X) + [E(X)]*] = (1)[1+ 2} =5 .

Applying the normal approximation (with continuity correction) to P(S < 4) resultsin

_ _ S—E(S) 3.5—E(S)) _ 3.5-2) _ _
Q=P(S <35) = P(Jrois < Traz)) = 2(2552) = 2(.6708) = .7486
(thisis ®(.67)) .

Q/P = L = .955.



