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Part-A

1. Answer 2 questions. 2× 2

(a) Can sampling error in sample survey be fully eradicated? Explain

your answer.

(b) A warehouse stores thousands of marble slabs of different shapes,

sizes, and materials that are used for construction projects. The

manager wants to estimate the average weight of these slabs. The

slabs are arranged in stacks that have about 10 slabs of different

varieties. The manager wants to weigh a random sample of 100

slabs. Which sampling method should be chosen?

(c) Suppose a sample of size n is drawn from a population of N persons

numbered {1, 2, . . . , N}. What is the probability that kth and lth

persons will be repersented in the sample? k, l = 1, 2, . . . , N
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(d) A principal orders t-shirts and wants to check some of them to

make sure they were printed properly. She randomly selects 2 of

the 10 boxes of shirts and checks every shirt in those 2 boxes. What

type of sample is this?

2. Answer any one 6× 1

(a) From a population containing five units with values 4, 7, 11, 17 and

23, four units are drawn with the help of the design

P (s) =

0.20 if n(s) = 4

0 otherwise

Compare the bias and mean square error of the sample mean and

median in estimating the population mean

(b) Suppose from a population of size N = 3 a sample of size n = 2 is

drawn by SRSWOR. Yi = value of the study variable for ith unit

of the population. Show that the estimator

ȳ∗ =


1
2Y1 + 1

2Y2 if s = {1, 2}
1
2Y1 + 2

3Y3 if s = {1, 3}
1
2Y2 + 1

3Y3 if s = {2, 3}

is unbiased for population mean and

V (ȳ∗) < V (ȳ)

if Y3(3Y2 − 3Y1 − Y3) > 0 where ȳ is the sample mean.

(c) A random sample of size n with mean ȳ is drawn from a population.

A sub-sample of size n1 with mean ȳ1 is drawn from the sample.

Let ȳ2 be the mean of remaining (n−n1) units in the sample. Show

that(ignoring fpc),

(i) cov(ȳ, ȳ − ȳ1) = 0

(ii)V (ȳ1 − ȳ) = S2
[

1
n1
− 1

n

]
(iii) V (ȳ1 − ȳ2) = S2

[
1
n1

+ 1
n−n1

]

3. Answer any one 10× 1
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(a) i. Obtain the sample size allocation in stratified sampling with

minimum variance of combined sample mean for fixed cost un-

der the cost function

C = C0 +

L∑
h=1

chnh

where C0 is overall cost and ch > 0 and nh is the sample size

to be drawn from hth stratum, h = 1, 2, . . . L.

ii. Obtain the variance of unbiased estimator of population mean

under above cost-optimum allocation.

iii. Give the condition when the unbiased estimator of population

mean under cost optimum allocation performs better than un-

biased estimator of population mean under SRSWOR (2+5+3)

(b) i. Define ratio estimator of population mean. Show that ratio es-

timator is approximately unbiased for population mean under

SRSWOR if sample size is large.

ii. Define

ȳRS = ȳ
S2
x

s2x

as an estimator of population mean. Show that ȳRS is ap-

proximately unbiased for population mean under SRSWOR if

sample size is large. Also obtain the approximate mean square

error of the estimator.

iii. Write the difference between stratified sampling, cluster sam-

pling and two stage sampling (3 + 5 + 2)

Part -B

4. The following table shows the number of inhabitants, in thousands, of

64 large cities in United States. The cities are arranged in two strata,

first containing the 16 largest cities and the remaining 48 cities.

The total number of inhabitants in all 64 cities is to be estimated from

the sample of size 24. Find the standard error of the estimated total for

(1) a simple random sample

(2) Stratified random sample with proportional allocation
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(3) a stratified random sample with 12 units drawn from each stratum.

Stratum 1 Stratum 2

900 364 209 113

822 317 183 115

781 328 163 123

805 302 253 154

670 288 232 140

1238 291 260 119

573 253 201 130

634 291 147 127

578 308 292 100

487 272 164 107

442 284 143 114

451 255 169 111

459 270 139 163

464 214 170 116

400 195 150 122

366 260 143 134
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