
EXAM C QUESTIONS OF THE WEEK
S. Broverman, 2005

Question 5 - Week of August 22

Maximum likelihood estimation is applied to estimate the parameter  in a Weibull random)
variable  for which    is known. The estimation is based on the following random sample\ œ $7
of 6 observations:  3  ,  4  ,  6  ,  6  ,  7  ,  9

(a) Find the maximum likelihood estimate of .)

(b) Using the observed information approach (see page 335 of the Loss Models text, 2nd ed.),
find the estimated variance of the mle estimator of .)

(c) Using the estimated variance from (b), find the estimated variance and approximate 95%
confidence intervals for each of the following two quantities: 
(i)     and   (ii)  the median of  .T Ò\ Ÿ &Ó \

The solution can be found below. 



Question 5 Solution
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If  is given then the mle equation is    ,7 ). 8
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In this example we have    sample values and  , so we get   8 œ ' œ $ œ Ð † B Ñ œ 'Þ%$ Þs7 ) "
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(b) The estimated variance of the mle  is   , where  ) )s MÐ Ñ œ"
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#) )   is the "information".

Continuing from part (a), we have
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The expectation    is equal to  I jÐ Ñ I œ’ “ ’ “ ’ “`
`

#

#) )  † B   † I B "# ") "# ")
) ) ) )& # & #

� �
3œ" 3œ"

8 8

3 3
$ $  .

In order to find this expectation, we need to find  I B’ “�
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approach, we use the observed sample values to find   . This would be IÒB Ó œ Þ$ $ % ' ' ( * "&*&
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The estimated variance of  is then   .)s œ Þ(("
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(c) (i)  For the Weibull distribution,  .T Ò\ Ÿ <Ó œ "  /Ð<Î Ñ) 7

With   , we have   , and the mle estimate of this probability is7 œ $ T Ò\ Ÿ &Ó œ "  /Ð&Î Ñ) $

"  / œ "  / œ Þ$)Ð&Î Ñ Ð&Î'Þ%$Ñs) $ $  .

We use the following rule to find the variance of the estimate probability.

If  is a function of the estimator , then the variance of (  is approximately1Ð Ñ 1 Ñs s s) ) )
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Using the mle estimated value of  , we get   .) )s sœ 'Þ%$ 1 Ð Ñ œ  Þ"$(w
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The approximate 95% confidence interval for the estimated probability is
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(ii)  The median of the Weibull distribution is , where   .7 TÒ\ Ÿ 7Ó œ "  / œ Þ&Ð7Î Ñ) 7

Solving for  results in   .7 7 œ † Ò 68 # Ó) "Î7
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The mle estimate of the median will be   .7 œ Þ))& œ &Þ'*s s)

The variance of the estimated median can be found as follows.
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The approximate 95% confidence interval for the median is
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