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SECOND YEAR FIRST SEMESTER EXAMINATION FOR THE DEGREE OF MASTER 

OF SCIENCE IN APPLIED STATISTICS  
 

SMS 5226: DECISION THEORY  
 

DATE: OCTOBER 2020                                                                                    TIME: 3 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Define the components of a statistical decision problem    (3 marks) 

b) Discuss the following  

i. Non-randomited decision function     (2 marks) 

ii. Randomized action        (2 marks) 

iii.  Randomited decision role       (3 marks) 

iv. Behavioural decision role       (2 marks) 

c) Given 
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One observation x is taken to test the hypothesis ,2:1:0 == θφ HiagainstH obtain 

the probabilities of type I and type II errors for the critical region 7.0≥x  (3 marks) 

d) Show that: 

i. If Bayes decision function *δ is admissible with constant risk, then it is an 

minimax decision function      (2 marks) 
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ii. If the prior distribution cos
−
x    is strictly positive and the Bayes decision*δ  

function  has finite risk continuous inθ  show that it is admissible  (2 marks) 

iii.  Bayes risk is always smaller than the minimax risk    (3 marks) 

e) i. Derive loss function for one-sided test      (3 marks) 

ii. Hence discuss the forms of uniformly most powerful test for one solved problem

          (4 marks) 

     QUESTION TWO (20 MARKS) 

a) Consider simple testing problem 0: φθθ =H against 1: φφ =iH . Consider the prior 

distribution L been defined on 0H and 
−

−τ1 on 1H . Found out the Bayes test with 

respect to the given prior distribution      (9 marks) 

b) i. Discuss loss function in two sided testing problem    (5 marks) 

ii. Hence derive the corresponding risk function in two sided testing problem  

(3 marks) 

            iii. Show that the class of two-sided test is essentially complete   (3 marks) 

       

      QUESTION THREE (20 MARKS) 

a) Define invariant family of distributions      (3 marks) 

b) i. Discuss the invariant decision problem     (3 marks) 

ii. Hence, invariant behavioural decision rule     (2 marks) 

iii. Risk function of an invariant decision rule    (3 marks) 

c) Let D be the sample space and let g be a group of transformation on D and let )(xT be 

maximax invariant with respect to g. Show that a test function )(xφ is invariant with 

respect to g if and only if φ is a function of )(xT     (6 marks) 

d) Suppose a statistical decision problem is invariant under a group g and let )(φr be a 

maximal invariant under g. Show that if )(xT is invariant under g, the distribution of 

)(xT depends only on )(Rv        (3 marks) 
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QUESTION FOUR (20 MARKS) 

a) Obtain maximal invariant statistics when Enx = and group of transformation g is  

i. Location or translating group      (3 marks) 

ii. Scale group         (3 marks) 

iii.  Location and scale translations group     (4 marks) 

iv. Linear orthogonal transformation group    (2 marks) 

v. Permutation group        (2 marks) 

b) Let X and x2 be two iid random variables drawn to test the hypothesis 

)1,(:)1(:),1,0(:)1(:0 φφφ cxFHiagainstNFxH x with semi-interquartile range1)  

Show that 
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 Is UMP invariant test of Ho against H1          (6 marks) 

          

     QUESTION FIVE (20 MARKS) 

a) Let nxx −1 be iid sample drawn from ),( 2rN µ to test the hypothesis 
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Is a UMP invariant test of HO against H1     (8 marks) 

b) Consider ),,( 2rXnN µ both 2,rµ are unknown. Find out a UMP invariant test for 

testing problem HO: O=µ against oH >µ:1 on the basis of a random sample 

),(1
x

n oNxx µ∧−         (12 marks)

        


