EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of September 18/06

A portfolio of insureds consists of two types of insureds. L osses from the three types are:
Type linsured loss: exponential withamean of 1,

Type 2 insured loss; exponential with amean of 2,

In the portfolio, 1 of the insureds are of Type 1 and % of the insureds are of Type 2.

Two insureds are chosen at random and one loss is observed from each insured.

Thefirst insured is observed to have aloss of 1 and the second insured is observed to have a
loss of 2. Find the probability that the two insured are of the same Type. Isit assumed that the
losses of the two insureds are independent of one another.

Solution can be found below.



Week of September 18/06 - Solution

We will define X and X to be the loss amounts from the first and second insured, respectively.
Wearegiventhat X; =1 and X, = 2.

We will define A to bethe {1,2} random variable that identifies Type, and A; and A, are the types of
insured 1 and insured 2.

Wewishtofind P(A; = Ay| X7 = 1, Xy, = 2) . Using the definition of conditional probability, thisis
Pl(A=A)N(X;1=1,X,=2)]
P(X,=1,X,=2) :

Since A must be 1 or 2, the numerator can be formulated as
P[(A1=A)N (X7 =1,X5 =2)]
=Pl(M=M=1)NX1=1,X0=2)]+P[(A1=A=2)N (X7 =1, Xy =2)]
=PX1=1,X0=2A1=A=1)-P(Ay=Ay=1)

+P(X;1=1,X=2(A1 =Ny =2)-P(Ay =Ny =2)

Since both policies are chosen at random, P(A; = Ay =1)=1 and P(A1 = Ay =2) = 1.
Also, since the insureds are independent of one another,

P(X;=1,X,=2A1 =Ay=1)

=PXi=1A =M =1)-P(Xo=2/A; =Ny =1)=cl e?=¢3

(the notation P really means density of X, not probability, in this situation).

Similarly, P(X; =1,Xy =2|A;1 = Ay =2)

=PXi=1A=A=2)-P(X,=2/Ai =Ny =1) = Le V2. 1e22 = 1732

Then, P[(Ai=A)N(X1=1,X,=2)]=e 3 14 1e732. 1 = 026392

Also, P(X; =1,X,=2)= P(X; =1) - P(Xy, = 2) because of independence of X; and X,.
Each of the X;'sis amixture of two exponenetials with pdf (e~ + 1e=%/2)  s0

PXy=1) =3+ ,and P(X;=2)= (e ?+1e??), and
P(X1=1,X,=2)=1(e' + 3¢ /%) - L(e? + Je%/?) = .053570 .

Finally, P(A; = Ap|X; =1,X, =2) =232 — 493



