EXAM P QUESTION OF THE WEEK

S. Broverman, 2008

Week of April 28/08

X and Y areindependent |oss random variables.

X has adiscrete distribution that is uniformly distributed on the integers from 1 to 10, and
Y has adiscrete distribution that is uniformly distributed on the integers from 1 to 20.

An insurance policy on X has a deductible of 2, and an insurance policy on Y has a deductible
of 3. These two insurance policies are replaced by asinglepolicy on Z = X + Y with asingle

deductible d applied to the combined loss Z.

Find d so that the sum of the expected insurance payments on the two separate policies on X and
7 isthe same as the expected insurance payment on the policy on Z.

The solution can be found below.



Week of April 28/08 - Solution

. . 1 if X=1
The insurance payment for theloss X is X — {2 it X>9°
so the expected insurance payment for theloss X is
E(X)—[1(.1) +2(.9)] = 5.5 — 1.9 = 3.6.

1 ifYy=1
The insurance payment for thelossY is Y — {2 if Y =2
3 if Y>3

so the expected insurance payment for theloss Y is
E(Y) —[1(.05) + 2(.05) + 3(.9)] = 10.5 — 2.85 = 7.65 .

The total expected payment for the two policiesis 3.6 + 7.65 = 11.25 .
The total expected lossfor X and Y combinedis F(Z) = E(X) + E(Y) = 5.5+ 10.5 = 16.

With adeductible of 1 on Z theinsurance payment is Z — 1, because Z = X + Y must be
> 2.
The expected insurance payment would be 16 — 1 = 15

With adeductible of 2 on Z the insurance payment is Z — 2, because Z = X + Y must be
> 2.
The expected insurance payment would be 16 — 2 = 14..

With adeductible of 3 on Z the insurance payment is Z — { § :
P(Z=2)=P(X=1)xP(Y =1)=(.1)(.05) = .005,and P(Z >3
1

The expected insurance payment would be 16 — [2(.005) + 3(.995)] =

2 if
With a deductible of 4 on Z the insurance payment is Z — { 3 if
4 if

P(Z=3)=P(X=1)xPY=2)+P(X=2)xP(Y =1)
= 2(.1)(.05) = .01 ,and P(Z >4) =1—.005— .01 = .985.
The expected insurance payment would be 16 — [2(.005) + 3(.01) 4+ 4(.985)] = 12.02..



With adeductible of 5 on Z the insurance payment is Z — {
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P(Z=4)=PX=1)xP{Y =3)+P(X=2)xP(Y=2)+P(X=3)xP(Y =1)
=3(.1)(.05) = .015 ,and P(Z >5) =1—.005— .01 —.015 = .97 .

The expected insurance payment would be

16 — [2(.005) 4 3(.01) 4 4(.015) + 5(.97)] = 11.05 .

We wish to find the deductible d which results in an expected insurance payment of 11.25 when
applied to Z. The deductible must be between 4 and 5. The insurance payment with deductible d
2 ifZ=2
3 if Z7=3
4 if Z=4
d if Z>5
16 — [2(.005) 4+ 3(.01) + 4(.015) 4+ d(.97)] = 15.9 — .97d .

Setting this equal to 11.25 and solving for d resultsin d = 4.7938 .

where 4 < d <5is Z — and the expected insurance payment is



