EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2007

Week of March 12/07

The following random sample of size 2 is taken from a Pareto distribution:
18.7 , 515
An iterative maximum likelihood estimation method is applied to estimate o and 6.
A starting estimate of 6 is 6, = 100 . « is estimated using maximum likelihood estimation.
The value of o found is denoted «; and it used to find the mle of 6, denoted 6,.
The value of 05 isused to find the next mle of « denoted « .
Find Qs .

The solution can be found below.



Week of March 12/07 - Solution

Thelog of the density of the Pareto distribution is
Inf(x)=Ilna+ alnf — (a+1)In(x+6) and

0 1 0 1
Ginf@)=5-55 . zeinf(z)=;+m0—In(z+0)

Given 6; = 100, with 2 sample values, to find the mle of «, we solve
D inL =2 12106 - Sin(x; +0) = 2 + 210 100 — (In 118.7 + In151.5) = 0 .
Solving for o resultsin oy = 3.41 .

Now, with a7 = 3.41 , to find the mle of 6, we solve

Kl _ 2u a+l  2(3.41) 4.41 441
pginl =% — X = "fF ~ 18746  515+9 — 0~

: i 6.82(18.740)(51.5+6)—4.410(51.5+6) —4.416(18.7+06)
This expression becomes 9(18.710)(51.5+0)

The numerator is  6568.001 + 169.1820 — 26 .
Setting this equal to O resultsin two solutions for 6, 113.5 and — 28.9.
We ignore the negative root and use ¢, = 113.5 asthe new estimate for 6.

=0.

The next estimate of « isfound from
2 4201135 — (In132.2 4 In 165.0) = 0.
Solving for o resultsin as = 3.80 .



