EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of August 14/06

The random variable X has an exponential distribution with mean 6.

Theloss random variable Y is defined to be a mixture of X with mixing weight ¢, and O with
mixing weight 1 — ¢, where 0 < ¢ < 1.

A random sample of n lossesisobserved: Yy, ..., Y, .

Suppose that n of the losses are 0 and the remaining losses are > 0.

Find the maximum likelihood estimators of ¢ and 6 intermsof n, ngand Yy, ..., Y.

Solution can be found below.



Week of August 14/06 - Solution

Y has amixed distribution with a probability massat Y = 0 which has probability P(Y =0) = ¢ and
density function fy (y) = (1 —q) - se %/ for y > 0.

Thelikelihood function will be the product of afactor of ¢ for each lossthat is 0, and a factor of
(1—q)- e ¥/% foreachlossthat is > 0. Thelogliklihood will be asum of factors of In ¢ for each
lossthatisO, and In(1 —¢q) — In# — % foreachlossthatis > 0.

Thereare m = n — ny lossesthat are > 0. Let usdenotethem zq, ..., z, (therearethem Y values
that are > 0). Theloglikelihood function is

InL =nglng + min(l —q) — mint — .

Themle's of ¢ and ¢ are found by solving the two equations £ in L =0 and & inL = 0.

Because of the additive separation of ¢ and 0, it can be seen that themle of ¢ is ¢ = > = "¢ (the

no+m

usual binomial parameter mle) and § = =% = =% Sincethe zjsarethenon-zero Y''s, it istrue that
Sz =YY ,sothat § = =%

n—nyo



