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Week of October 16/06

A particular type of individual health insurance policy models the annual loss per policy as an
exponential distribution with a mean that varies with individual insured. A sample of 1000
randomly selected policies results in the following data regarding annual loss amounts in interval
grouped form.
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It is assumed that the loss amounts are uniformly distributed within each interval.

Apply semiparametric empirical Bayes credibility to estimate the loss in the 3rd year for a
particular individual who had annual policy losses of 150 in the first year and 0 in the second
year.

Solution can be found below.



Week of October 16/06 - Solution
\ is the random variable for annual loss. We are given that the conditional distribution of
\ given  is exponential with a mean of , where  has an unspecified distribution.) ) )

Therefore,  the hypothetical mean is  LQ œ IÒ\l Ó œ) )

and the process variance is   .TZ œ Z +<Ò\l Ó œ) )#

The expected hypothetical mean is   . ) )œ ILQ œ IÒIÒ\l Ó Ó œ IÒ Ó œ IÒ\Ó

(using the double expectation rule    ).IÒ IÒ\l Ó Ó œ) )
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The variance of the hypothetical mean is
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From the data set we can use empirical estimation to estimate :IÒ\Ó
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The empirical estimate of the variance of  is    .\ "&&ß $$$  Ð##!Ñ œ "!'ß *$$#

In the semiparametric empirical Bayes credibility model, we use the empirical estimate of  for ,IÒ\Ó .

so that  .  We also know that  , so using the empirical estimate of .s œ ##! Z +<Ò\Ó œ @  + Z +<Ò\Ó

gives is    . But we also know that, for this model, , so using our sample"!'ß *$$ œ @  + @  + œs s .#

estimate of , we have    .  We can then solve the two equations. @  + œ Ð##!Ñs s #
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We can now find the estimated loss in the 3rd year for a policy that had losses of
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s" #  in the first year and    in the second year. The estimate is ,.
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