EXAM M QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of March 27/06

The ground up loss random variable X for a health insurance policy in 2006 is modeled with an
exponential distribution with mean 1000. An insurance policy pays the loss above an ordinary
deductible of 100, with a maximum annual payment of 500. The ground up loss random variable
is expected to be 5% larger in 2007, but the insurance in 2007 has the same deductible and

maximum payment as in 2006. Find the percentage increase in the expected cost per payment
from 2006 to 2007.

The solution can be found below.



Week of March 27/06 - Solution

In 2006 the deductibleis d = 100 and the maximum covered lossis u = 600 (policy limit of
u — d = 500). The expected cost per lossin 2006 is E[X Au] — E[X Ad] ,

and the expected cost per payment is %;W

For the exponentia distribution with mean 6, we have
Fy(z)=1—¢% and E[XAz]=0(1—-e"%).
The expected cost per payment in 2006 is

E[XA600]—E[XA100] _ 1000(1—e600/1000) _1000(1—e~100/1000) 50071000
1—Fx(100) - 1—(1—¢~100/1000) = 1000(1 — € / ) .

In 2007 the loss random variableis Y = 1.05X . The exponentia distribution isascale
distribution, which means that a constant multiple is also exponential with a scaled mean.
Therefore, Y has an exponential distribution with mean 1050.

The expected cost per payment in 2007 (same deductible and policy limit as 2006)
ElY —ElY 50(1—e—600/1050y _ 150 (1 —¢—100/1050 _
[ Alﬁ_ogly(lgo)Aloo] _ loso1 1_(1_)67110%/3% ) _ 1050(1 — e 500/1050).

Theratio of expected cost per payment in 2007 to that of 2006 is

% — 1.011, anincrease of 1.1% from 2006 to 2007.

An aternative way to find the expected cost per payment in 2007 is as follows.
If Y = (1+ r)X and amaximum covered loss of u isapplied to Y, then it is possible to
formulate the expected cost per lossfor Y intermsof X: E[Y Au] = (1 +7)E[X A =]

1+r
Also, the distribution function of Y is Fy (y) = Fx (1) -

If thereis apolicy deductible of d and a maximum covered loss of v applied to Y, then
the expected cost per lossis

E[Y Aul—E[Y Ad]=(1+r)(E[XA 4] - EX A L)) .

E[YAuJ-E[YAd] _ (147)(BEIXALS]-E[XAL])

1-Fy(d) 1-Fx(1%;)

The expected cost per payment is

Applying thisto exponential random variable X with » = .05, § = 1000, d = 100 and

u = 600, we get an expected cost per payment in 2007 of

(1.05)(BXAS)-B[XAL0])  (1.05)[1000(1—e~0%/1050) _ 100 (1—e~100/1050)]
1*5{(%%) - 1—(1—e—100/1050) .

This reduces to the same expression as the first approach.




