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Answer any six questions of the following : [6x5]

1. Show that the sample mean is an unbiased estimator for the population mean, where the population is
normally distributed.

2. Derive the MLE of x, when the observations X,, X,.,...... X, are drawn from N(z,0%).

3. What are sufficient conditions for an estimator to be consistent? Give an example of an estimator
which is both unbiased and consistent. (3+2)

4. Explain, using the appropriate diagram, why the probability of type-I error increases when the
probability of type -1l error decreases.

When and how is the paired-t test used?

Suppose a random sample of size 10, drawn from a normal population, has mean 40 & s.d. 12. Find
99 % confidence limits for the population mean (Given t,,,, = 3.25 for 9 df.)

7. 1f X, X, X, is a random sample drawn from

1 X
> g2 _o< X<
70

f(x)=

X2
Show that Z L is an unbiased estimator of & .
n

Group -B
Answer any four questions of the following : [4x5]
8. Why is it necessary to attach weights to price relatives to get a proper index number?

Why are the weights used in Laspeyres’ index number considered more meaningful than those
considered in Paasche’s index number? (2+3)

9. Let the price index numbers computed by Laspeyres’ and Paasche’s methods be denoted respectively
by L(p) and P(p). Let similar quantities for quantity indices be defined and denoted as L(q) and P(q).
Prove that if the values of any three of the above are known, the remaining one can be calculated.

10. What is the purpose of stratification in sampling? Discuss bias in sample survey? Why is the method
of systematic sampling widely used in Practice? Illustrate your answer with some practical situations.

11. List the main components of a time series. With which component of time series would you associate
each of the following? Why?

i) The rainfall that occurred in Calcutta for four days in February, 1981;

i) A decline in ice cream sales during November to March;



iii) An era of prosperity;
iv) Increase in garment sales in October.

Suppose a simple random sample of size 2 is drawn from a finite population(y,, y,, ;).

12.
Corresponding to the three possible samples S, =(y,, y,), S, =(¥,. ¥;) and S,=(y,, y,) a linear
estimator I (S) for estimating the population mean is defined as
1080 =245 Yo 18:) =5 Yoot 5 Yo, 1S =2y, + 2y,
Show that the estimator I(S) Is unbiased estimator of population mean and obtain its variance.
Group -C
Answer any one question from the following : [1x10]

13. 1) Ten individuals are selected at random from a normal population and the heights are found to be

in inches : 63, 66, 63, 67, 68, 69, 70, 71,68, 71. In the light of these date, carry out the test that
population mean height is 66 inches. i.e. test

H, :mean =66
H, :mean # 66

[Take level of significance as 0.05. You're provided with the information that t,,; , = 2.262]

i) Two random sample of sizes 9 and 8 give the sum of squares of deviations for the respective
mean, equal to 180 and 100 respectively. Can they be regarded as drawn from the same normal

populations. [Given F,, =6.84 at o« =0.01] (5+5)

14. A die is thrown 120 times and the frequencies of different faces observed are as follows :

Face 1 2 3 4 5 6 Total

Observed Frequency 25 17 15 23 24 16 120

Test the hypothesis that the die is fair using a significance level 0.05.

[Given P[x*>11.1]=0.05 for 5df.]

Group -D

Answer any one question from the following : [1x5]

15. A sample of size 20 is to be drawn from a population of size 300, using systematic sampling

technique and find an unbiased estimator of the population mean and an unbiased estimator of its
variance.



16. The following figures give the production of commodity of a country from 2001 to 2007:

Year Production (in thousand metric tonnes)
2001 4.7
2002 5.9
2003 7.2
2004 7.9
2005 7.6
2006 7.0
2007 7.9

Obtain the trend values by a four year moving average method.

Answer any one question from the following : [1x10]

17. A sequence of price indices was constructed with 2001 as base year and from 2004, the base year was
changed to 2003. Using the data given below, splice the first series (with base 2001) to second series
(with base 2003) and then calculate new indices by shifting the base to 2004.

Year 2001 2002 2003 2004 2005 2006
IN2001 100 125 118.75 - - -
IN2003 - - 100 115 124.2 130.41

18. A simple random sample of 25 households was drawn from a city area containing 13745 households.

The number of persons per household in the sample were as follows:

56,3,4,2,3,3,3,4,4,3,2,7,4,7,6,4,4,1,4,3,4,5,6, 3.
Estimate the total number of people in the area and also compute the variance of estimate.







