EXAM C QUESTION OF THE WEEK

S. Broverman, 2008

Week of May 12/08

The distribution of X isamixture of two continuous random variables. The mixing weight is
a for random variable X; and the mixing weight is1 — a for random variable X,, where
0<a<1. Supposethat 0 < a < 1, and @, isthe 100a-th percentile of the mixed
distribution X.

ECPY ,and ECPY, , denote the expected cost per payment for random variables X, and
X, with franchise deductible d, respectively. Show that C'T E,, for the mixture distribution is the

weighted average of EC Py, , and EC Py, using the mixing weightsa and 1 — a.

The solution can be found below.



Week of May 12/08 - Solution

CTE, = ECP¥ for afranchise deductible of @, for the mixture distribution.
Thisis &=l 4 .

But, E[(X — d = [°[1 — Fx(t)] dt

=a- [0 FX1 ) dt+ (1 —a)- [°[1 — Fx,(t)] dt

=a- E[(X; - d)+] + (1 —a) E[(X;—d)]

Therefore

ECP}? ( a) -ECP}?Q, X
CTE, = “X Dalel | G
=a- ECP};hQa +(1-a)-ECPg, o +a-Qu+(1—a) Qa
=a-[ECPY o + Qa4+ (1—a)-[ECPg , + Q.
This is the weighted average of the expected cost per loss for franchise deductible @), for X,
and X,.



