EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of April 17/06

A husband and wife have a health insurance policy. The insurer models annual losses for the
husband separately from the wife. X isthe annual loss for the husband and Y is the annual 1oss
for the wife. X hasauniform distribution on the interval (0,5) and Y has a uniform distribution
ontheinterval (0,7), and X and Y areindependent. The insurer applies a deductible of 2 to the
combined annual losses, and the insurer pays a maximum of 8 per year. Find the expected annual
payment made by the insurer for this policy.

The solution can be found below.



Week of April 17/06 - Solution

Thejoint distribution of X and Y haspdf f(z,y) =1 -1 = 4 ontherectangle
O<z<band 0<y<7. Theinsurerpays X +Y — 2 if thecombinedloss X + Y is > 2.
The maximum payment of 8isreachedif X +Y —2 > 8, orequivaently,if X+Y >10.
Therefore, theinsurer pays X +Y —2if 2 < X 4+ Y < 10 (the lighter shaded region in the
diagram below) , and theinsurer pays 8 if X + Y > 10 (the darker shaded region in the diagram

below).
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The expected amount paid by the insurer is a combination of two integrals:
[[(z+y—2)- 5 dydax , wheretheintegral istaken over theregion 2 < z +y < 10
(the lightly shaded region), plus
[[8 3 dydz, wheretheintegral istaken over theregion X +Y > 10
(the darker region).
The second integrd is % -(2) = 35 6 since the area of the darkly shaded triangleis 2 (itisa
2 x 2 right triangle).
Thefirst integral can be broken into three integrals:
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Thetotal expected insurance paymentis 30 + 12 = 10 =4




