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SMA 3354: DECISION THEORY & BAYESIAN INFERENCE I 

DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (15 MARKS) 

a) Define the following ; 

(i)  Jeffrey’s prior        (2 Marks) 

(ii)    Conjugate priors       (2 Marks) 

(iii)  Credibility interval       (3 Marks) 

(iv)   High density region       (3 Marks) 

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

c) Given ��\�~ poisson ��� and f��� ∝ 1. Find the normal approximation  to the posterior  

(6 Marks) 

d) Let ��\�~ Poiss (�)and f(	�~Beta(∝, �� 

(i)   Complete the posterior distribution.     (5 Marks) 

(ii)   Derive the posterior mean and variance    (5 Marks) 

QUESTION TWO (20 MARKS) 

a) Find the Jeffrey’s prior and the corresponding posterior distribution for 

	 for the following distribution. 

(i)  ��\	~ Poiss (	�       (6 Marks) 

(ii)  ��\	~ Bern (	�       (6 Marks) 

b) Define a 1-parameter exponential family of distribution   (4 Marks) 
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c) Show that  ��\	~ Bern (	�belong to a 1-parameter family of distribution , hence 

determine the sufficient statistics for 	.     (4 Marks) 

QUESTION THREE (20 MARKS) 

Let  ��\	~ Poiss (	�and  	~ Gamma (∝, β). Estimate  	 given L (	, �� = 	�	~���  

(i) Find the Bayes rule and risk for an immediate decision  (8 Marks) 

(ii)  Find Bayes rule and risk if we take 2 sample of size n  (5 Marks) 

(iii)Bayer risk of the sampling procedure for a sample of site n  (7 Marks) 

QUESTION FOUR (20 MARKS) 

a) Highlight the algorithm involved in the following sampling method; 

(i)  Importance sampling       (5 Marks) 

(ii)   Monte-Carlo intergration      (5 Marks) 

(iii) Metro-polis Hasting algorithm     (5 Marks) 

b) Let �� −  −�~ be exchangeable, consider a K- parameter exponential family
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fki  derive a sufficient statistic for 	. 

(5 Marks) 

QUESTION FIVE (20 MARKS) 

Let �� − −�~ be exchangeable with ��\	~ Bern (	� 

(i)  Using improper prior distribution �� � ∝  !��1 −  �!�. Find the posterior distribution 

of 	\�          (5 Marks) 

(ii)   Find a normal approximation about the mode to this distribution  (5 Marks) 

(iii) Show that the prior distribution f(	�is equivalent to a uniform prior and find the posterior 

distribution of �\". Find a normal approximation about the mode to the distribution. 

(10 Marks) 

 


