PAM/CE/2002  
M.Sc.  DEGREE EXAMINATION, APRIL  2018.
(Applicable Mathematics)
I YEAR II SEMESTER
Core Elective -II  -  MATHEMATICAL STATISTICS

Time : 3 Hours							           Max. Marks : 75
SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Write the moment generating function of a  random variable.
1. Find the mean of a  random variable .
1. Let T be a non-central t-statistic with n.d.f and non-centrality parameter  . Write the expectation of T.
1. Define minimal sufficient statistic.
1. Define uniformly minimum variance unbiased estimator.
1. Define principle of maximum liklihood estimation.
1. Define uniformly most powerful test.
1. Define UMP invariant test.
1. Define generalized liklihood ratio test.
1. Let   be identically independently distributed   random variables, where  is unknown. If  . Write the rejection region of the  at level  if  is unknown.
1. Let  . When do you say a random variable  is pivot.
1. Let  be a sample from a PDF  and be a pivot  Define  level shortest length confidence interval based on 

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

1. Prove that for large values of n, the t-distribution is close to the normal distribution.
1. Prove that if S(X) is complete sufficient statistic for , then for any ancillary statistic A(X) is independent of S.
1. Let  be a sample from . The given liklihood functions is 
 
Then find MLE of 

 (
[P.T.O.]
)

1. Let p be the probability that a coin will fall head in a dingle toss in order to test     against  . The coin is tossed 5 times and  is rejected if more than three heads are obtained. Find the probability of type I error and power of the test.


1.  Nine adults agreed to test the efficacy of a new diet program. Their weights (pounds) were measured before and after the program and found to be as follows:
	                                                                            Participant

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Before
	132
	139
	126
	114
	122
	132
	142
	119
	126

	After
	124
	141
	118
	116
	114
	132
	145
	123
	121


Test the null hypothesis that the diet is not effective.
1.  A die is rolled 120 times with the following results:
	Result
	1
	2
	3
	4
	5
	6

	Frequency
	20
	30
	20
	25
	15
	10


    Test the hypothesis that the die is fair at level 
1.  Let   be a sample from  , where  is known and             
   . Find the shortest confidence interval based on 

SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

1. Let  Prove that for k > 0,  and also show that 
1. State and prove  Rao-Blackwell theorem.
1. State and prove Neyman-Pearson independent lemma.
1. Find the GLR test of   against  in sampling from  , where both  are unknown.
1. The following data give the ages of entering freshmen in independent random samples from three different universities, A, B and C .
	A
	17
	19
	20
	21
	18

	B
	16
	16
	19
	
	

	C
	21
	23
	22
	20
	19



 Test the hypothesis that the average ages of entering freshman at these universities are the same.
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