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PART A
I	Answer all questions. Each question carries 1 mark
1. Deﬁne t statistic, give an example.
1. Deﬁne consistency of an estimator. 
1. If T is an unbiased estimate of θ, examine whether T2 is unbiased for θ2.
1. Define Power of a test.
1. Distinguish between simple and composite hypotheses with an example each.
1. Give the test statistic for testing the hypothesis H0: σ = σ0 against H1: σ ≠ σ0 when the 	sample size is more than 30.
(6x1=6)
PART B
II	Answer any seven questions. Each question carries 2 marks
1. What do you mean by a sampling distribution?
1. Define t statistic. Give an example of a statistic that follows t-distribution.
1. Explain the method of moments for estimating unknown parameters of a population.
1. Explain interval estimate. Give the interval estimate of mean of  a normal distribution 	when standard deviation is known.
1. Obtain the MLE of    in f(x, )=1/  ,  where 0< x <
1. Explain the terms Type I error and Type II error.
1. To test the hypothesis that 25% of articles produced by a machine are defective 
	 against the alternative that 50% are defective, the test suggested was to take a sample 
	size 5 and reject the hypothesis if number of defectives is greater than 1. Find the 
	 significance level and power of the test.
1. State Neyman Pearson lemma to obtain the best critical region.
1. Give the expression for the test statistic for testing the equality of the means of two 
	normal populations when small samples are drawn from the populations with the same 	but unknown standard deviation.
1. 
Find the value of the 2 statistic from the following contingency table
	
	A1
	A2

	B1
	14
	16

	B2
	6
	4







(7x2=14)


PART C
III	Answer any five questions. Each question carries 6 marks
1. A sample of size 16 is drawn from a Normal population has variance 5.76. Find c such 	that P[| - µ| < c] = 0.95, where  is the sample mean and µ is the population mean.
1. If x1, x2, x3, . . . x16 is a random sample from a Normal population with mean 6 and 	standard deviation 2, find the distribution of
1. 
           (b)           (c) 
1. Examine whether sample variance is an unbiased estimate of the population variance for 	a normal population. If not suggest an unbiased estimate for the population variance
1. State the Cramer –Rao inequality. Examine whether the parameter λ of a Poisson 	distribution admits a minimum variance unbiased estimator. Also find the lower bound 	for the variance of any unbiased estimator of λ.
1. The hypothesis H0: θ = 2 is accepted against H1: θ = 5 if X ≤ 3, where X is the 	observation on a sample of size 1 from an exponential population with mean θ. Find α 	and β.
1. Obtain the most powerful test  for testing H0: θ = ¼ against H1: θ = ½ based on a sample 	of size 2 say x1 and x2, if the p.d.f. in the population is f(x) = θ(1 – θ)x ; 
                                                                                                               x = 1, 2, 3, . . 
1. Explain the procedure for testing the equality of variances of two Normal populations 	when samples of sizes less than 30 are drawn from the populations.
1. Four coins are tossed 80 times. The distribution of the number of heads obtained are as 	follows
	No. of heads:	0	1	2	3	4	Total 
	Frequency:	4	20	32	18	6	  80
	Apply χ2 test and test at 1% level whether the coins are unbiased.
 (5x6=30)
PART D
III	Answer any two questions. Each question carries 15 marks
1. (a)Let s1 and s2 be the sample standard deviations of two random samples of sizes n1 and 	n2 from two normal populations having the same unknown variance σ2. Derive the 	probability distribution of  
	(b)The following data on the measurements of the fat content of two kinds of 
	Icecreams brand A and brand B yielded the following results
       Brand A	13.5	14.0	13.6	12.9	13.0
       Brand B	12.9	13.0	12.4	13.5	12.7
       Find P[] where  and  are the population variances
1. (a) X is uniformly distributed in (a,b). A sample of size 5 consists of the observations
     	 	3.1, 0.2, 1.6, 5.2 and 2.1. Find the moment estimates of a and b.
1. A sample of 100 voters were asked to vote in a gallop poll. 55% of them voted in 	favour of the candidate. Find 95% and 99% confidence interval for proportion of 	voters who are in favour of the candidate.
1. Obtain the best critical region of size α for testing H0: μ = 6 against H1: μ = 6.5, where μ 	is the mean of a Normal population with variance 1, using a sample of size n.
	Also find the power of this test when n = 4, 9, 16 and 25
1. Given the following contingency table test whether there is any association between hair 	colour and eye colour.

	 Eye colour                                         Hair colour
	Blonde             Brown             Black

	 Blue                              15                       5                   20

	Grey                             20                      10                  20

	Brown                           25                      15                  20

(2x15=30)




	1	P.T.O.
	2
	3
oleObject2.bin

image1.wmf
c


oleObject1.bin

image2.wmf
x


