EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2008

Week of January 28/08

When an ordinary deductible d is applied to aloss random variable X, we can formulate the
distribution of Yp, the cost per payment random variable. Yp isthe conditional distribution of
X —d giventhat X >d.

For each of the following distributions for X, and for ordinary deductibled > 0,
we wish to investigate the relative tail weights of Yy and X.

|. exponential with mean 6 > 0
I1. Weibull with parameters~ > 1 and 6 > 0

[1l. Pareto with parameters o and 6

For which of these distributions does Yy have lighter right tails than X?

The solution can be found below.



Week of January 28/08 - Solution

We say that Y has alighter right tail than X is lim 242 =0 .

T—00 Sx(l‘)

I. If X has an exponential distribution with mean 6, then Y aso has an exponential distribution
with mean 6. Therefore, X and Y have proportional tail weights. Y does not have alighter
right tail than X.

1. 1f X hasaWeibull distribution, then Sx (z) = e~ /0",
The survival function for Yp is

Sy,(z) =P(Yp>z)=P(X—-d>z|X>d)=P(X >d+z|X > d)
_ P(X>d+tx) _ /o]

P(X>d) e~ (/0"

SYP(‘T) . e [(d+x)/0]" _(,1/9)7- - e [(d+x)/0]" . _#[(d+:E)T_dT_:I;T}
Ther] SX(.T) — 6_((1/H)T e — 6_((1/9)7'6_(1’/6)7 =e ¢ .

Since 7 > 1,itfollowsthat (d 4+ z)" —d™ — 2™ - 00 8 =00 .
Therefore, lim ?XP—((;? =0,s0 Yp doeshavealighter right tail than X.

T—00

1. If X isPareto with parameters a and 6, then Sx(z) = (45)* .

Also, infor this X, the distribution of Y isaso Pareto, but with parameters

and 0 + d . Therefore, the survival function for Yp is Sy, (z) = (-55%)" .
Syp(®) _ / 6+d \a 0 \a _ (6+d\a 240 \a
Then S5 = (:555)" /(%) = (59 x (5%)"

Sip@) (&2)e . Since thisis between 0 and oo, X and Y, have

and  lim gy =

proportional right tail weights.



