EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2005

Question 11 - Week of October 3

The distribution of the prior parameter )\ isinverse gammawith parameters « and 6,
where « > 2. The distribution of the model random variable X is exponential with mean \.
For aparticular (unknown) value of A, n observed values of X areavailable, z1, ..., x5 .

() Formulate the joint density of x4, ..., z,, and \, and state the form of the posterior
distribution of A\ (indicate distribution type and parameter values). Show that the Bayesian
premium (predictive expectation) can be written in theform ZX + (1 — Z) - % :

(b) Formulate the hypothetical mean, process variance, p, a and v using the Buhlmann
approach to credibility. Show that the Buhlmann credibility factor 7 is the same as the factor Z
in part (a) of this problem.

The solution can be found below.



Question 11 Solution
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From the form of the joint density, we see that the posterior distribution must be inverse gamma
with parameters o’ = a+n and ¢ =0 + Xx; .

The Bayesian premium is
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which is the mean of the posterior distribution, whichis - = 2=
Thiscanbewrittenas =% = 0o 4 L0 = .7 4 (1 — o). O,

sothat 7 = —— .
(b) Hypothetical meanis u(\) = E[X|\] = X\, processvarianceis v(\) = Var[X|\] = \? .
p=Elp\N)]=EN =5,

a = Var[u(\)] = Var[\] = E[N’] - (E[)])? = m_(%)zz (a,gfw
v=Ep\)] = EN] = o - Then ¢ = oo /agemr =~ 1

Z =25 = —— . Thisisthesameas Z in part (a)




