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INSTRUCTIONS: Answer question one and any other three questions.

QUESTION ONE (30 MARKS)

a) Given thatY ~ Niid (3, g2), show thafc is a consistent estimator f (3 Marks)

b) Assuming thaf = % is small and is almost negligible, show that thpraximate for a

2¢2

simple random size is given ag FZ\d% (4 Marks)
C) For the population total % the estimator i&/ X, in a stratified random sample, find
Var(NX,,) (4 Marks)
d) Let X, be the estimate df from a systematic sample, show tB§E;,;) = X
(4 Marks)

QUESTION TWO (15 MARKYS)

a) Let 8 is an estimator of the paramegeroutline two conditions that must be satisfied by
Var(0) (2 Marks)

b) Show that the variance of the simple random samgtienatorx is given by
Var(x) = %(1 — f) where f is the sampling fraction. (6 Marks)

) Signatures to a petition were collected on 676 tshesch sheet had enough space for 42

signatures, but on many sheets, a smaller numbsgad@tures had been collected. The
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numbers of signatures per sheet were counted andom sample of 50 sheets(about a

7% sample). The results are given in the tablevbelo

y; 1421413613229/ 27/23|19|16(15/14|1110(7 |6 |5 | 4| 3

fil23]4 (11|12 1 1 2} 2, 1 13 13 1 3 2 1 11
Estimate the total number of signatures to thiipet (7 Marks)

QUESTION THREE (15 MARKYS)

a) Outline two merits of a stratified random saenpl (2 Marks)

b) Show that a stratified random sample meagp,is more efficient than the simple random
sample mearx as the estimator of the population me@n, (6 Marks)

C) A daily newspaper conducts a survey of foodsbgttaking a simple random sample of

48 basic food stuffs purchased in a large superetaPkices (in dollars) for these items
are recorded in two separate occasions, three mapirt, the earlier ones being denoted

x; and the latey;. The sample ratie, = % gives an indication of change of these basic

food prices over three months period in the fornarestimate of the population ration R
of the mean prices of food stuffs on the two oamasi The following results were

obtained:

x =11.41,y =12.07, Ex = 8431.7,Zx;y; = 8564.1, Zyl = 8431.79270.6 and
n = 48. Estimate the 95% confidence interval for R M@rks)

QUESTION FOUR (15 MARKS)

a)
b)

Explain the types of non response in sample surveys (2 Marks)
In two stage sampling with unequal first samplimifss lety = —Z” 1y; be an estimator
of the population meali wherey; = —=" y;; being thg™ unit in thei" cluster. Tes§

for the Unbiasedness. Suppose that we now defiothanestimatory, = Z{l 1 Af‘ Vi

with % being the weight of th&"stratum. Compar# to y, and choose the best

estimator of the population me#rusing Unbiasedness criteria. (6 Marks)
All the farms in a country are stratified by farmesand the mean number of hectares of

wheat per farm in each stratum, with the followregults.
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Farm size (hectares) No. of farms Mean Wheat (hesta| Standard deviation
0-20 368 2.7 2.1
21 -40 425 8.1 3.6
41 - 60 389 12.1 3.9
61- 80 316 16.9 51
81 -100 174 20.8 6.1
101 - 120 98 25.2 6.5
121+ 138 31.8 9.1

For a sample of 100 farms, compute the sizes ih stnatum under stratified simple random
sampling with Neyman allocation. (7 Marks)

QUESTION FIVE (15 MARKS)

a) Explain the limitation of the Horvitz — Thompsorthaique in estimating the population

mean. (2 Marks)

b) Show that for a simple random sample, the regresstimatory; is atleast as efficient
as the ratio estimataa, of the population mear, (6 Marks)

C) As the estimator of, considery = %2i=13_’i as the cluster sample mean. Show fhist
an unbiased estimator fit (7 Marks)
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