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Math 404 Exam 3 Spring 2016 Name
YOU ARE BEING GRADED FOR WORK

0.5 n@5) = 22769
1) You fit various loss models to 95 claim sizes using maximum likelihood. The -
fits maximizing the likelihood for a given number of parameters have the following log- (%
likelihoods. Using the Schwarz Bayesian Criterion, what is the selected model? Hint:
eliminate one of the 1 parameter models and one of the 2 parameter models by inspection.

tloser ko (59089, IR P
model number of paraineters * maximal loglikelihood Inr) = Mgﬁ) -
1 1 487 —Y g9, 2769 Ty
1 Jet { csbe?‘”\ —487. 5 |
3 : Wa:\w gt —A87. |00 nodels \ ~/LW
5 3 482 u-t{ {5’% ; ‘3’7@7

e T i s

/m@é?fiu H W H‘)ﬁ Z, /’cw\ume'f'exﬁ 05 5@(@.:{'-;9' -

[T ..i‘!\ - - b

2) Suppose that the full-credibility standard is defined such that ‘aggregate claim
dollars will be within 3% of its true value 95% of the time. The number of claims
follows a Poisson distribution, and the claim severity distribution is exponential. Find the

indicated full credibility standard in terms of number of cla,lms&usmg limited fuctuation
credibility.
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‘% 3) The number of claims made by an individual insured in a year has a Poisson(})
dlstrlbutlon where A ~ gamma(co = 1,6 = 1.2). Three claims are observed in year 1 and
no claims are observed in year 2, Using Buhlmann credlblhty, estimate the number of

claims in year 3. Hint: n =2, X, =3, X5 = 0. o
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4) The table is used for a sample of 4 claim payments. Use the 4 step Kolmogorov L“'f §
Smirnov test for whether the claims are from an exponential(10) distribution.
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%‘> 5} During a Year 1, 8000 policies had the above claim experience. Assume the num-
ber of claims followed a conditional Poisson({}) distribution. Assume 67, = 0.5874. A & §/1¢0
randomly selected policyholder had 1 claim in Year 1. Determine the semiparametric
empirical Bayes estlmate of the number of claims in Year 2 for the same policyholder.

Ao ll-V = 0,5874-0.51>7 = 0.074q
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e 6) Suppose that the claim amount X is uniform(0, ©) where the prior distribution of

© has pdf 7{6) = 200 for § > 500. Two independent claims of 400 and 600 are observed.
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72 f%% " Find the pdf of the posterior distributions of ©. Hint: f(#|8) = f(400,600/9) = 75 for
R4 ) 6 > max{600, 400) = 600. Hence the support of the posterior pdf is & > 600.
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7) Suppose the number of claims per year for a policyholder follows a Poisson())
distribution where A ~ gamma(a = 2.5,0 = 4). There were 9,4, and & claims in years 1

through 3 for this policyholder. f\ , = 2l /’/7
(Note: you can get the posterior and predictive dlStI‘lbU.thIlS from Table 5‘11 on the
back of p.9 of the exam 3 review.) ['3)7-.4) was f “fc_t?c? (el

a) Determine the Bayesian cred1b111ty estimate (posterior mean) for this policyholder’s .
expected claim frequency in year 4. "The GRIVET (S iy G where 3&"’ Vk’a\*"
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b) Determine the Bayesian premium for year 4 (the mean of the predictive distribu-

tion).
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