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THIRD SEMESTER (CUCBCSS-UG) DEGREE EXAMINATION
NOVEMBER 2021

Statistics
STS 3C 03—STATISTICAL INFERENCE
(2014—2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions in one word.

Each question carries 1 mark.
Name the following :
1. An estimator which contains all information about the parameter contained in the sample.
2. The error of accepting null hypothesis when it is false.
3. This distribution is used in testing of independence of attributes.
Fill up the blanks :
4. An efficient estimator is an estimator with minimum

5., ————is the method of estimating a particular value for an unknown parameter.

X
6. IfX, and X, are two independent standard normal variables, then ¢ = X—l follows
2

7. The statistic used to test the mean of a normal population follows ————— distribution.

Write True or False :
8. If E (t) #0, and V (¢) tends to infinity as n tends to infinity, then ¢ is a consistent estimator of 0.

9. There may exist more than one unbiased estimators for a parameter.
10. A statistical hypothesis which completely specifies the population is simple hypothesis.

(10 x 1 = 10 marks)
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Section B

Answer all questions in one sentence each.

Each one carries 2 marks.
Define interval estimation.
Define unbiased estimator.

Identify the distribution of the ratio of the squares of two independent standard normal random

variables.
Define power of a test.
Define Parameter.
State Fisher-Neymaan factorization theorem.
What is the test statistics used in small sample test to test the mean of a normal population when
o? is unknown ?
(7 x 2 = 14 marks)
Section C

Answer any three questions.

Each one carries 4 marks.
Obtain the mode of a Chi-square random variable with n degrees of freedom.
Distinguish between one tailed and two tailed test.
For a Poisson distribution with parameter 1, show that sample mean x is the sufficient estimator
of 1.
Explain the method of moments in estimation.
A sample of size 17 taken from N ( u,0*). Mean of the sample is 22 and the sample variance is 16.
Using the data, find a 90% confidence interval for u.
(3 x 4 =12 marks)

Section D

Answer any four questions.

Each one carries 6 marks.
For arandom variable of size 16 from N ( U, 0') population, the sample variance is 16. Find a and

b such that P (a < o < b) = 0.60.
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Find the mean of a random variable follow ¢-distribution with n degrees of freedom.
Explain the method of M L E. List the properties of a M LL Estimator.

Derive the confidence interval for the mean of a normal population when population variance is

known.
State and prove sufficient conditions for a consistent estimator.
Explain the method of Chi-square test of independence of attributes.
(4 x 6 = 24 marks)
Section E

Answer any two questions.

Each one carries 10 marks.

(i) IfF follows F-distribution with (m, n) degrees of freedom. Derive the probability distribution
of Y = 1/F.

(i) Derive any one statistic following F-distribution.

Use Neymaan-Pearson Theorem to find a most powerful test with significance level « for testing

the hypothesis H, : u = y, against, H, : u = p1,, (14, > 14, ) using a random sample x, x,,...,x,, drawn

By )
from the population with pdf f ()= N e " _o<x<m,

Explain Chi-square test of goodness of fit. The theory predicts the proportion of four groups A, B,
C and D of individuals watching a particular TV programme is 10 : 4 : 4 : 2. In a survey among
1600 individuals, the members in the four groups were 850, 350, 250 and 100. Does the data
support the ratio suggested ?

(i) Explain the paired ¢-test of equality of means of two normal populations when the population
standard deviations are unknown and the sample size is small.

(ii)) Marks obtained by two sets of 8 students undergone two different type of training mode is

given below :
Diet A 23 30 40 35 26 36 25 28

DietB 28 35 32 38 256 31 30 29

Test whether the trainings are different as far as the marks after the trainings are concerned,
ts at 5% level of significance.

(2 x 10 = 20 marks)

141637



D71705-B - (Pages : 3)

THIRD SEMESTER B.Sc. DEGREE EXAMINA’I‘,ION,‘ NO
- (CUCBCSS—UG) '
Statistics
STS 3C 03—STATISTICAL INFERENCE
Time : Three Hours | . . ‘ Maximum : 80 Marks
‘ Section A | ‘

~ Answer all questions each in one word.
Each question carries 1 mark.

Name the following : 7 :
1. The function of sample values, which gives a good approximation for the Vrequired parameter.
2. A statistical hypothesis which completely specifies the population. :
3. Any function of the statistical population (or population) values.
Fill up the blanks ; | '
4. The distribution of statistic is known as the —— of that statistic.

5. For the random sample of éize 15 is taken from N (5, 2), P(x >5)=
6. In a statistical testing of hypothesis, the hypothesis is to be tésted is termed as
7. IfX follow N (0,1), then X2 follows Chi-square distribution with —— d.f,
Write True or False : '
8. IfTis a consistent estimator of 0, then E (T) need not be 6.
9. Fisher-Neyman theorem helps to obtain sufficient estimator.
10, Bikibteticl-PAmeBonots o

: (10 x 1 = 10 marks)
Section B

Answer all questions in one sentence each.
Each question carries 2 marks.

11. ' Define Statistic.
12. Define confidence coefficient.
13. Write any two statistics following £ - distribution.

14. Define efficient estimator.

Turn over



15.
16.
17.

18.
19.
20.

21.

22.

23.

24.

25.

26.

217.

28’

2 D 71705-B

State Fisher-Neyman factorization theorem.

. Define most powerful test

State Neyman-Pearson lemma.
(7 x 2 = 14 marks)

Section C

Answer any three questions.
Each question carries 4 marks.

Obtain the mean of a random variable ¢ distribution with n degrees of freedom.
What are the steps involved in testing of a hypothesis ?

Find the moment estimator of A using n random samples x;, x,, ..., X, taken from a Poisson

population with the parameter A .

A sample of size 17 taken from N(K, o). Mean of the sample is 15 and the sample variance is 9.
Using the data, find a 90% confidence interval for K. '

Define significance level and power of a test in testing of hypothesis.
(3 x 4 = 12 marks)
Section D

Answer any four questions.
Each question carries 6 marks.

Find the m.g.f. of X following Chi-square distribution with n d.f,, and hence state and prove the

- additive property of Chi-square distribution.

If X, and X,, are two independeht standard normal variables, obtain the distribution of
J2X,; | |
O . G 3.
‘ Xy +X3 X, | | ‘
Define MLE. Obtain the MLE of the parameter ¢, using random samples x,, x,, ..., x,, taken from
. x’ 4 .

1 7
the population with p.d.f. f(x,0) = Too e 20 —co<x<on,
- v :

In a sample of 60 items, 8 are damaged. Construct a 95% confidence interval for the true proportion
of damaged items.

In a coin tossing experiment, let p be the probability of getting a head. The coin is tossed 10 times
to test the hypothesis Hj : p = 0.5 against the alternative H, : p = 0.7 Reject Hy, if 6 or more tosses

" out of 10 result in head. Find significance level and power of the test.

Explain the Chi-square test of independence.
| “4 x 6 = 24 marks)
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Section E

Answer any two questions.
Each question carnes 10 marks.

Define F- dlstnbutlon If ¢ follows student’s ¢-distribution with n degrees of freedom, show that t2
follows F distribution with (1, n) degrees of freedom.

x
x;, X5 are two random sample taken trom a population with p.d.f. f(x)= %—e 9.0<x<0;6>0. To

test 0 =2 against 6 =4, the critical regxon is x;, X > 9.5 . Obtain the significance level and power
of the test.

(i) Explain Chi-square test of goodness of ﬁt.

(ii) The theory predicts the proportion of beans in the four groups A. B, C and D should be 9:3:3:1. -
* In an experiment among 1600 beans, the numbers in the four groups were 882, 313, 287 and
~ 118. Does the experimental result support the theory ? ‘

(‘i) Explain the method of small sample testlng of equality of means of two ngrmal populatlons
when the population standard deviations are unknown.

(ii)) Gainin welghts for two groups of rates fed on two types of diets are as follows :
DietA 18 14 10 11 12 16 10 8
Diet B ¢ -~ 7 10 12 8 10 11 10 9 11

Test the effect of diet in gain in weights at 5% level of significance.
' (2 x 10 = 20 marks)
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2018
~ (CUCBCSS—UG)

Complementary Course

STS 3C 03—STATISTICAL INFERENCE

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions each in one word.
Each question carries 1 mark

Name the following :(—

1. The probability distribution of the sample mean of 16 random samples taken from a normal
population with mean 5 and SD 4.

2. The probability distribution of the ratio of two independent standard normal random variables.

3. The value of a statistic representing the value of a population parameter.

Fill up the blanks :
4. The interval for the value of an unknown parameter with a specified probability is
called ——. '
5. —— distribution is derived as the ratio of two independent Chi-square random variables.

6. In a statistical testing of hypothesis, the hypothesis is to be tested is terme& as
7. The rejection region in testing of hypothesis is called
Write True or False :
8. If T is an unbiased estimator of 9, then E (T) = 62.
9. F-test is used to test the equality of variances of two normal populations.

10. In a testing procedure, type II error is more serious. ;
(10 x 1 = 10 marks)
Section B

Answer all questions in one sentence each.
" Each question carries 2 marks.

11. Define Sampling Distribution.

12. Deﬁhe Statistical Inference.
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Show that p.d.f. of exponential distribution with parameter % and Chi-square distribution with
2 d.f. are same.

A random sample of size 16 is taken from a normal population with mean 30 and variance 64. Find
the probability that the sample variance S2 will be less than the population variance.

Let X be the mean of n random samples taken from N (i, 6) and S2 be the sample variance.

x-p)Jn-1
Establish that (i“)s—n ~t(n_1)

Define most powerful test. .
For the random sample x,, x,,..., x, taken from Poisson population with parameter } , show that

nx
n+1

is a biased estimator ) .

(7 x 2 = 14 marks)
Section C

Answer any three questions.
Each question carries 4 marks.

Obtain the mean and variance of a Chi-square random variable with n degrees of freedom.

Let x, and x,, denote random samples from a normal population with mean ¢ and variance unity.
Show that y, = x; + x, is a sufficient statistic for 9.
Explain the method of moment estimation.
Distinguish between point and interval estimation.
Define size and power of a test in testing of hypothesis.
(3 x 4 = 12 marks)
Section D

Answer any four questions.
Each question carries 6 marks.

Define Students ¢-distribution. If X; and X, are two independent standard normal variables,

prove that ¢ = _MaZ follow ¢-distribution with 2 d.f.
2 2
\/X1 + X,
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If X is a random variable following F distribution with (nq, n,) degrees of freedom. Prove that the

distribution of y =.}.1(_ is F distribution with (n, , n,) degrees of freedom.

Obtain the MLE of a and B using the random samples x,, x,, ..., x, taken from the population with

_(x-a)

p.d.f. f(x)=%e B ,x>a,p>0.

Estimate a 95 % confidence interval for 1, based on 10 random samples
22, 25, 30, 21, 24, 26, 24, 28, 25, 26 taken from N (u, 5).

Hemoglobin levels of children under age 6 are distributed as normal population N (1 ,0.85). To test
Hy: p = 12.3g/100 ml against H, : B = 11.5g/100 ml. It is decided to reject null hypothesis,
if ¥ < 11.8, where % is the sample mean of 25 samples. Find significance level and power of the

test.

Explain the small sample test to test the mean of a normal population when ¢ is unknown.
(4 x 6 = 24 marks)
Section E

Answer any two questions.
Each question carries 10 marks.

(i) Derive the sampling distribution of means of samples taken from a normal population N (n, ).
(ii) A random sample of size 25 is taken from a normal population with mean 1 and

variance 9. What is the probability that the sample mean is negative ?

C-2R

X1, X9 are two random sample taken from a population with p.d.f. f(x)= % e ,0<x<w0;0>0.

To test 6 = 2 against ¢ = 4, the critical region is x; + %3 29.5. Obtain the significance level and

power of the test.
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31, (a) Explain Chi-square test of independence.

(b) The folloWing table gives the classiﬁcation‘of 100 workers according to sex, and the nature of
: work. Test whether nature of work is mdependent of the sex of the worker at 5 % level of

- significance. : 4 .
Skilled Unshilled Total
‘Male ReL ot : g i o gyt st
Female : . 10 i 40 i
Total . 50 50 5100 ;

32. (a) Explain F-test of equahty of variances of two normal populatlons L -,

(b) Followmg are the set of observatlons from two normal populatlons Test the equahty of their
populatlon varlances at 5 % of mgmﬁcance level : :

Fromﬁrstpopulatlon o 39 41 43 41 45 8., 42 44
: Fromsecond populatlon : 40 42 40 44 39 38 40

(2x10= 20~arks)
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION NOVEMBER 2017 '
(CUCBCSS—UG) ‘ :

Complementary Course -

STS 3C 03—STATISTICAL INFERENCE _ ¢

e : Three Hours : Maximum : 80 Marks

Section A

Answer all questions in one word.
Each question carries-1 mark.

Name the following :
1. The process of making inference about the population based on samples taken from it.
2. The proBability of rejecting null hypothesis when it is false.
3 The distribution used in testing goqdneés of fit.
Fill up the blanks : . .
4. An efficient estimator is aﬁ‘ estimator with minimum

5. IfX follow standard normal distribution, then Y = X2 follows

V2 X,

6. If X; and X, are two independent standard normal Var1ab1es then r=— :
, :]Xz X
follows.
7. The standard deviation of any statistic is called its

Write True or False :
8. If t, —2— 0, thent, is a sufficient estimator of .

9. Fisher-Neyman theorém helps to obtain sufficient estimator.
10. A statistical hypo'th.esis\ which completely speciﬁes the population is sifnple hypothesis.
(10 x 1 = 10 marks) -
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Section B

Answer all questions in one sentence each.
Each one carries 2 marks.

Define point estimator.

‘Define conﬁdencé coefficient.

Identify the distribution of the ratio of two independent standard normal random variables.
Define critical region.
Define consistent: estimator.
State Fisher-Neyrhaan factorization theorem.
What is meant by paired ¢-test ?
: (7 x 2 = 14 marks)
Section C |

Answer any three questions.
Each one carries 4 marks.

Obtain the m.g.f. of a Chi-square random variable with n degrees of freedom.
Distinguish between one tailed and two tailed test.
Describe any two statistics following student’s ¢-distribution.
Explain the method of maximum likelyhood estimation.
Explain the procedure of testing equality of variances.
’ ' ) (3 x 4 = 12 marks)
Section D

Answer any four questions. -
Each one carries 6 marks.

For a rai;dom variable of size 16 from N(u, 0') popuiation, the sample variance is 16.

Fiﬁd a and b such that P (a<o”< b) =0.60.

Fmd the mode of a random variable follow ¢-distribution with n degrees of freedom.
Explain the method of moment estimation. List the properties of a moment estlmator
Derive the confidence interval for the variance of a normal populatlon.

In a sample of 60 items, 8 are damaged. Construct a 95% confidence interval for the true proportlon
of damaged items.

Explam the method of Chi-square test.of independence.

(4 x 6.= 24 marks)
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Section E

Answer any twe questions.
Each one carries 10 marks. k

(i) If¢ follows t-distribution with n degrees of freedom, prove that Y = ¢2 follows F (1, n).

(ii) Derive a statistic following F-distributioh.

" Use Neymaan-Pearson Theorem to find a most powerful test with significance level « for testing

the hypothesis H, : p = 1, against, H :p=y, (p., > po) using a random sample x;, Xg,...,X,, drawn

from the population with pdf f (x) = \/—1—— e —“—B(x—p)z ,—0 <X <®™,
187 .

Explain Chi-square test of goodness of fit. The theOry predicts the proportion of beans in the four
groups A, B, C and D should be9:3:3:1.Inan experiment among 1600 beans, the members in
the four groups were 882, 313, 287 and 118. Does the experimental result support the theory ?

(1) Explain the method of small sample testing of equality of means .of two normal populations
when the population standard deviations are unknown. - ‘ S

(ii) Gain in 'weights for two gfoups of rates fed on two types of diets are as follows :
DietA  : 13 14 10 11 12 16 10 8
DietB 7 10 12 8 10 11 10 9 11

Test the effect of diet in gain in weights at 5% level of significance.
" (2 x 10 = 20 marks)
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Use of Calculator and Statistical table is permitted.

I. Answer all twelve questions :

1 If X~N(0,1), then X2 follows :

(a) 2. | (d) tq
(¢) Fg, 1y T (d) None of these.
2 Sampling distribution of the ‘mean _ojf 1_6 r’ancioin samples taken from N (17, 8) is —————.

(a) N (17, 1/8). (b) -N @17, D).
© NO,D. @ Nan 2.

'3 Meanofa Chi-square random variable with n degrees of fréedom is
(@) n. @ Vn.
(c) 2n. Ty ot L T (d) 1/2n.7>

4 The median of X ~ ¢, is:

(a) n.~ - (b)) n-1.
(c) 1. (d o.
5 An estimator with minimum variance for a parameter is — estimator.
(8) Unbiased. A' (b) Consistent.
(c) Efficient. (d) Sufficient.
6 | MLE of using random samples x,, x,, ........ , x, taken from U (0, 0) is
@) Min (x)). (b) Max (x,). |
© % @ T
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& 7 Length of the confidence interval for M, using n random samples taken from N (u, 4)

is.
4 16
%t e | g5 16
@ % S e g
() 2t T - l _ (d) None of theSe;

8 Probability distribution of the statistic used for finding the confidence interval for the variance
of a normal pogulation is —

(a) Normal. : ; (b) - 2.

() Chi-square. @ F. ‘
9 Among the following hypothesis based on random samp}es takén from N (u, o); which is a
simple hypothesis ? ‘ '
“(a) Hyip=4. . (b) Hy:p>4.
© Hy:o=4. @ Hy:ip=4,0=2.

10 If the power of a test is e~1. Type II error is ——— .

@ 1-eL ) ls+el X
@ et A e,
11 -Small sample i:est to test the{ mean of a normal population when o is unknown involves
= distribution. '
() Normal. O
©F | (d) Chi-square.

12 In Chi-square test of 'goo’dness of fit, the critical region with significance level a is

(@ x>yl (b) 1<%
© %*>%op @ 1<%

- (12 x % = 3 weightage)
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II. Short answer type questions. Answer all nine questions :

III.

13

14

15

16
17

18

19
20

21

Define statistic and sampling distribution.

A random sample of size 16 was taken from N (8, 4). Obtain P(x > 7). .

If t ~ ), find ‘e’ such that, P(-a <t <a) = 0.98.

What are the sufficient conditions for a consistent estimator.
State Fisher Neman Factorization theorem.

Define confidence coefficient.

Define critical region.

Find the power of the test for testing H, : 6 = 2 against H, : 6 = 3 using a random sample from
U (0, ) with a critical region x > 1.

State Neyman-Person Fundamental lemma.

(9 x 1 = 9 weightage)

Short essay type questions. Answer any five questions :

22

23

24

25

26

27
28

Define Chi-square distribution and obtain the m.g.f. of _ X~ x(z,,)-
Define sufficient estimator. For a Poisson distribution with parameter A, show that sample
mean x is the sufficient estimator of \. '

Explain the method of moments in estimation. Obtain the moment estimator of 9, if

1

f(.;:c, 6) = e,,l;

X
p-1 .79 ' . -
x77e?,0<x<® where p is known based on the random samples x,, x,, ..... x

from the population.

Obtain the confidence interval for the variance o2 with confidence coefficient (1 — a) based on
the random sample of size n taken from N (¥, o).

In a packet of 100 items, 13 had some damages. Constiuct a 95% confidence interval for the
proportion of damaged items. ‘ '

Explain the large sample test of the equality of the means of two populations.
Explain the F-test for the equality of variance qf two normal populations.

(6 x 2 = 10 weightage)

Turn over
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- IV. Essay type Questions. Answer any two questions : ' | ‘

29 Define Student’s t-distribution. Pfove that X2~ F(l,;,), where X follow ¢ distribution with n -

degrees of freedom.

~ 30 The gain in weight of two random samples of rats of sizes 8 and 9 respectively fed on two
diﬁ'erent diets A and B are given below. Examine whether difference in gain is significant.

DietA : 183 14 10 11 1216 10 &8
DIEB 7 10 i3 & ¥ 910 10 11

31 Explain the Chi-square test of (1) goodness of fit ; (ii) Independenéev of attributes.

T

(2 x 4 = 8 weightage)
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THIRD SEMESTER B.Sc. DEGREE EXAM]NATION NOVEMBER 2016 _
(CUCBCSS—UG) A/

Complementary Course’
STS 38C 03—STATISTICAL_ INFERENCE_ _ :
: Three Hours : : : Maximum : 80 Marks
Section A :

Answer all the ten questions.
1 mark each.

‘Give the pdf of ¢ distribution with 2 degrees of freedoin.

What is meant By degrees of freedom ?

Define unbiased estimator.
- What is the variance of Chi-square distribution with 2 degrees of freedom ? i

What is a null hypothesis ? -

: Suggest an estimator of size 1 from Poisson dlstrlbutlon with parameter 6 which is conmstent and
. biased for 02,

How sufficiency is related to conditional‘distributlion 2.

‘What is eritical region ? ? _ ,

Name the distribution used for testing the equality of two populatlon variances for small samples.

Give one example of a statistic.
(10 x 1 = 10 marks)
Section B

Answer all the seven questwns
2 marks each.

Distinguish between N uH 'and Altemative hypotheses. .
What is meant by interyal estimation ? |
Give one example of a “statistié 'followihg F distribution.

_ What is a statistical hypothesis ? Give an example.

Mention the test and the test statistic erhployed for testing whether pbpulation mean has a specified
value in case of large samples.

' Turn over
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How we compare the efficiencies of two estimators ?

!
\

D 12427 7Y .

Let x4, Xgseeeeer Xy be a random sample from N (O, 02). G1ve a point estimator of 62,

Section C

Answer any three questions.
Each carries 4 marks.

Explain the method of moment estimation.

(7 % 2 = 14 marks)

Obtain the conﬁdence mterval for the mean of a normal populatlon when variance is known.

Explain :
(i) Two types of errors ; and
(i) Power of test.

Define sufficiency with an example.

Explam the test procedure for testing equahty of means based on large sample.

~Section D

Answer any four questions.
Each carries 6 marks.

(8 x 4 = 12 marks)

i T e

Distmguish between simple and comp031te hypotheses with two examples each.

Derive the distribution of sample mean if samples are taken from Normal dlstnbutlon with mean

0 and variance 4.

Give a rough sketch of Chi-square distribution for n = 1, 2.

Derive maximum likelihood estimates of p, o2 of a normal population.

To test Hy :0=1 agamst H, :6=2, a random sample of size 1 is taken from an exponential

distribution with parameter 6. Compute probab111t1es of two types of errors and power of the test

_ for the critical region; X2 1.

State the interrelation among Normal, Chi-square, ¢ and F distributions.

(4 x 6 = 24 marks)
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Section E

Answer any two questions.
Each carries 10 marks.

Distinguish between point estimation and interval estimation with examples.
What are the uses of ¢ distribution ?

The observed frequencies of cells such as (1, 1), (1, 2011, 8, (2, 1), (2, 2) and (2, 3) are

respectively 40, 35, 55, 30, 65 and 75. Obtain the value of x>

How F table is prepared ?
Explain the test procedure for testing equality of population proportions based on large samples.

Obtain the 95 % cohﬁdence interval for p; —p, if samples are taken from two normal
populations with : : : :
%, =20,%; =16,6,% =9, 6,% =16, 7, =30 and n, = 50.

. j v (2 x 10 = 20 marks)
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2014
& | (UG-CCSS) ‘ -
Complementary Course—Statistics
ST 3C 03—STATISTICAL INFERENCE ’ ‘
Time : Three Hours By o B v | Maximum : 30 Weightage ‘
' PartA he |
Answer all guestions.
Each question carries Y4 weightage.
Fill in the blanks : gy syl o | ” |
1. Moment generating function of Chi-squafe distribution with iO degrees of freedom is |
2. IfXhas F-diétribution with (n, m) degrees of freedom, then the disf;ribution of Xlijg —
3. Probability of first kind of error is called ———. -
"4. Range of variation of Student’s ¢-distribution is
State True or False : '
5. Population variance is an example for a statistic.
6. Bias of an estimator is always positive. »
7. Consistency is a large sample property. :
8. Equality of variances of two normaI populations can be tested by F-statistic.
Choose the correct answer : 7 "
9. Student’s ¢ distribution is : ‘
(a) Positivél-y skewed. ~ (b) Negatively skewed:
(c) Symmetric. (d None of the above.
10. IfT is a consistent estimate of 9, then :
(a) " T is a consistent estimator 62.
(b) T2 is a consistent estimator of 6.
() T2is a consistent estinilator of6-1.
(d) None of the above. |
11. Inlarge sampl_e test for testing the equality of proportions, the test statistic follows : -
(a) Normal distribution. (b) t-distribution. -
(c) F-distribution. (d) Chifsquare distribution.

Turn over
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The maximum likelihood estimator are necessarily :

(a) Unbiased. (b) Sufficient.
(¢) Most efficient. {(d) None of the above.
(12 x ¥4 = 3 weightage)
_PartB

Answer all nine questions.
Each question carries 1 weightage.

13.Distinguish between parameter and statistic.
Define Student’s ¢-statistic.
What do you meant by standard error ?

IfX,, X,, is a random sample of size three taken from a population with mean p and variance o2,
compare the efficiencies of the estimators X, + X, and 3X, - 2X,,.

State the Fisher Neyman factorization theorem for sufficiency.
What are the properties satisfied by maximum likelihood estimator ?

Estimate the parameters of the binomial distribution if the mean bf the sample is 6 and

variance 3/2.

Distinguish between simple and composite hypothesis.

‘What do you meant by two sided test ?
(9 x 1 =9 weightage)

Part C
Answer any five questions.
Each question carries 2 weightage.
Define chi-square statistic and give its probability density function
State the rélaition between chi-square and F-distribution.
Discuss the applications ¢-distribution
If T is an unbiased estimate of a parameter p, check whether T2 is unbiased for p2.

Obtain the maximum likelihood estimator of the parameter A of Poisson distribution based on the
sample values 6, 2, 1, 9, 4, 2,3.

Describe the method m:)men‘ts estimation.

Explain the general pfocedure for parametric interval estimation.
(& x 2 = 10 weightage)
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30.

31.
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Part D
Answer any two questions.
Each question carries 4 weightage.

What are the desirable properties to be satisfied by a good estimate ? Give one example each of
estimates possessing each of the desirable properties. _
Obtain the most powerful test for testing H, : 6 = 6, against H; : 8 = 0,, where 0 is the parameter
of a distribution having pdf fix) = 6x%1,0<x < 1,6 > 0.
Explain Chi-square test for goodness of fit.

(2 x 4 = 8 weightage)



