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I Answer any FIVE of the following 10 X5=50
1. A) Give the procedure of drawing a systematic sample of size n from a population of size N.
_ N-1 n-—1
Show that V(y)sys = TSZ — TSszy
2
B) Show that £(s?) = {7, 1nder SRSWR (5+5)
S% under SRSWOR

2. A) Derive an expression for sample size under cost optimum allocation, if the cost function is
C = Cy + X-, C;n; where Co is overhead cost and C; is cost per unit in the i stratum.
B) Describe the procedure of drawing a probability proportional to size (PPS) sampling
scheme.
C) Prove that YN m; =n, XL, Y)Y, m; =n(n— 1) with usual notations under Horvitz —

Thompson estimator. (4+3+3)

3. A) Show that ¥ = %X is an unbiased estimator for population total under Sen — Midzuno
sampling scheme. Derive an unbiased estimator for V(?) under the same sampling scheme.
B) Show that Vg = %Z}LlMiyi is an unbiased estimator for population total under two-stage

sampling. Also derive its sampling variance. (5+5)

4. A) Explain cluster sampling with unequal size with example. Derive the Bias and Mean Square
Error for mean of cluster mean. Give an unbiased estimator for population mean. Justify.

B) Show that regression estimator is more efficient than ratio estimator. (7+3)

5. A) Show that cluster sampling is effective if clusters are arranged so that variation within a
cluster is as large as possible while variation between clusters is as small as possible.
B) Describe double sampling in ratio method of estimation. Derive the mean square error of

the ratio estimator under double sampling. (3+7)

6. A) Derive bias and mean square error under regression method of estimator.

B) Distinguish between Cluster sampling and Stratified sampling. (6+4)

7. A) Outline the various methods used to measure inequality in income.
B) Describe Warner's model for randomized response techniques. (5+5)
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