EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of January 16/06

X has a(3-parameter) beta distribution with unknown parameter a, and known parameters
b=2,6=1.Forarandom sample of 10 observations, z1, ..., xg , it isfound that

10
Yinz, = —12 .
i=1

Find the maximum likelihood estimate of a.

Solution can be found below.



Week of January 16/06 - Solution

a a— h— I'(a+2 a—

Thiscanbewrittenas f(z) = (a +1)-a -2 (1 — ) , and thelog of the density is
Inf(zx)=In(a+1) + Ina +(a—1)Inz + In(1 —x) .

The derivative with respect to a of the log of thedenstyls “nf(x) = +itine.

a+1
The derivative of the loglikelihood for thesampleis

10
%Ezzlj—alnf(xi) = a+1 + 10 —I—Zln:t:z = %—I— 10_19,
1=

Themle of a isfound by setting this equal to 0 and solving for a: % + % —12=0.

This equation can be rewritten as the quadratic equation 12a? — 8a — 10 = 0.
Theroots of the equation are a = 1.305 and — .638 . We discard the negative root.



