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1. There are EIGHT questions printed both in English & Hindi.
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2. Candidate has to attempt FIVE questions in all in English or Hindi.
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3. Question No.1 is compulsory. Out of the remaining SEVEN questions, FOUR are to be
attempted.

T HEAT | AT g1 AT A1 AT H T FAE T 6 I Q51|

4. All questions carry equal marks. The number of marks carried by a question / part is
indicated against it.
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5. Write answer in legible handwriting. Each part of the question must be answered in sequence
and in the same continuation.
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6. Assume suitable data, if considered necessary, and indicate the same clearly.
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7. Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.
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8. Re-evaluation / Re-checking of answer book of the candidate is not allowed.
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Explain Likelihood Ratio Test and mention its properties. (6)
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A population consists of 4 values, 2, 4, 7 and 11. Draw all possible random samples
of size two with replacement method. Show that the sample mean is an unbiased
estimator of the population mean. (8)
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What are basic principles of experimental design? Explain each principle with the
help of examples. (6)
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Explain the concept of terms null hypothesis, Critical region, size of critical region
and power of test? Let X is sample mean of random samples of size n drawn from
N(u,9). For what value of k, X > k is critical region of size 0=0.05 to test hypothesis
Ho:p=p, against H;:p=p,, where py > pg ? (10)
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Let X be a negative binomial random variable with parameters r and 6, r being
known and 6 unknown. Suppose the problem is to test Hy: 8 = % against Hy: 6 > %

Find the UMP test for the problem and obtain its power function. (10)
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State and prove Neyman-Pearson fundamental Lemma. How this lemma help in
hypothesis testing? (10)
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Explain the significance of type I and Type II errors in test of hypothesis. Let X is a
single sample drawn from binomial population b(4,0) to test null hypothesis H,:
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0=0.2 against H;: 0=0.6 . If C; = {x:x = 3} and C, = {x:x = 4} are two proposed
critical regions then which will be more powerful? (10)
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Let Xi, Xy, ..., X; be i.1.d. with each Xi (i=1,2,...,n) being a Bernoulli (0) random
variable. Obtain the likelihood ratio test for testing H,: 6< 6 , against H;: 6> 0, (10)
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Explaining SPRT, develop it for testing H,: 0= é against H: 0= g for the distribution

9"(1—9)1"‘ x =01, 0<o<1.
0 otherwise

fux0) = {

SPRT FI WY g1 38 H,: 0= % feg Hy: 0= 2 7 afverr et 3 forg e
Frform

0* (1—-0)r* x=0,1, 0<6<1.
0 otherwise
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Write the names of parametric test used for testing of hypothesis related with
mean(s) of population(s). Explain the assumptions of such tests. Stating the
hypothesis, explain the run test. (10)
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Define a regression estimator of population mean. Show that this estimator is more
efficient than the sample mean under SRSWOR using large sample approximation.
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Differentiate among Population, sampling frame and Sample. Explain in detail the
design of fifth National Family Health Survey in India. (10)
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Explain the analysis of a two —way classified data with one observation per cell and
discuss the assumptions made also. (10)
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Discuss the estimation method of least square with illustration. Using the method of
least square, obtain estimators of the parameters of linear model Y = S, + [:X.
Show that the estimators obtained are unbiased. (10)
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Explain the concept of missing plot technique. Illustrate the analysis of a Latin
Square design with one missing value. Explain also the assumptions taken. (10)
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Define a Balanced Incomplete Block Design. In usual notations, prove that for a
BIBD: (10)
(i) bk=rd

(i) r(k-1)=4(9 - 1)

(iii)) b> I
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(1) bk=rdv
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(iii)) b= 9

Discuss the main effects and interaction effects of a 2° factorial experiment as
orthogonal contrast. Also describe how to compute the sum of squares due to these
contrasts. (10)
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