EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2005

Question 4 - Week of Auqust 15

A two-parameter Pareto distribution for a ground up loss distribution has 6 = 20 . The
parameter « is estimated using maximum likelihood estimation based on the following sample of
8 insurance payments:

3,4,6,9,10, 11, 13, 13

The same sampleis used in four separate estimations, each of which depends on a different
interpretation of the sample. Find the maximum likelihood estimate of « based on each of the
following interpretations.

(&) The sampleisassumed to be arandom sample of insurance payments, and the policy has no
deductible and no policy limit.

(b) The sample is arandom sample of insurance payments, and the policy has alimit of 13 per
loss, and the two payments of 13 are limit payments.

(c) Thesampleisarandom of insurance payments from a policy with an ordinary deductible of
3 and no policy limit.

(d) The sampleisarandom of insurance payments from a policy with an ordinary deductible of
3 and a maximum covered loss of 16, and the two payments of 13 are limit payments.



Question 4 Solution

The pdf of the two-parameter Pareto is f(x) = % andthecdfis F(x)=1—(—75)".

(a) Since all observations are exact ground up loss amounts without deductible or policy limit, the
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likelihood function is L(a):H% , and the loglikelihood function is
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(b) The two insurance payments of 13 are limit payments and the first 6 payments are known

loss amounts. All are ground up losses. The likelihood function is
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Note that the denominator is the samein (a) and (b), but in (b) the numerator is the number of

non-limit payments.



(c) Thelikelihood function is constructed with conditional densities, f(x|X > 3) = % ,
where x isthe ground up loss (not payment) amount. Since we are given insurance payment
amounts, the corresponding loss amounts are found by adding the deductible to the payment. The

lossamountsare 6 , 7, 9, 12, 13, 14, 16, 16 . Thelikelihood functionis
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, and the loglikelihood function is
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(d) Since the deductible is 3 and the maximum covered loss is 16, the actual first six ground up
lossamountsare 6 , 7, 9, 12, 13, 14 and thetwo limit payments are based on |osses
greater than 16. The likelihood function is
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Loglikelihood functionis
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Note that the denominator in (d) isthe same as that in (c), but the numerator in (d) is 6, the

number of non-limit payments.



