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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (15 MARKY)

a) Define the following ;

(i) Jeffrey’s prior (2 Marks)
(i) Conjugate priors (2 Marks)
(i) Credibility interval (3 Marks)
(iv) High density region (3 Marks)

b) Contrast the classical and Bayesian approach tistgtal problem solving (4 Marks)

C) Given;\1_ poisson(1) and {1) « 1. Find the normal approximation to the posterior

(6 Marks)

d) Let 1;\1.. Poiss f)and f@9)~Betagx, )
(i) Complete the posterior distribution. (5 Marks
(i) Derive the posterior mean and variance (5 Marks

QUESTION TWO (20 MARKYS)

a) Find the Jeffrey’s prior and the corresponding st distribution for
I for the following distribution.

() xi\U~ Poiss §) (6 Marks)
(i) x;\v~ Bern @) (6 Marks)
b) Define a 1-parameter exponential family of disttibn (4 Marks)
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C) Show thaty;\9~ Bern @)belong to a 1-parameter family of distribution nbe

determine the sufficient statistics f@r (4 Marks)
QUESTION THREE (20 MARKYS)

Let x;\9~ Poiss §)and 9~ Gamma &, B). Estimated given L ¢9,d) = 9(9~d)?

(i) Find the Bayes rule and risk for an immediate decis (8 Marks)
(i) Find Bayes rule and risk if we take 2 sample o $iz (5 Marks)
(iiBayer risk of the sampling procedure for a sdenof site n (7 Marks)

QUESTION FOUR (20 MARKYS)

a) Highlight the algorithm involved in the followingampling method,;

(i) Importance sampling (5 Marks)
(i) Monte-Carlo intergration (5 Marks)
(iif) Metro-polis Hasting algorithm (5 Marks)

b) Let y; — —x. be exchangeable, consider a K- parameter expahéstiily
fOr, ——x. = L{I‘I %fk{)(i 1g,h, u(p,S} f (6)} derive a sufficient statistic fdf.
(5 Marks)
QUESTION FIVE (20 MARKY)
Let y; — —x~ be exchangeable with\9~ Bern @)

(i) Using improper prior distributiofi(8) o« 8~1(1 — 8)~*. Find the posterior distribution
of 9\x (5 Marks)
(i) Find a normal approximation about the mode todis&ibution (5 Marks)
(iif) Show that the prior distribution#()is equivalent to a uniform prior and find the poiste
distribution of\x. Find a normal approximation about the mode todib&ibution.
(10 Marks)
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