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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (30 MARKY)

a) Briefly explain the following terms as used in dgsand analysis of sample surveys;
(6 Marks)

(1) Survey

(i) Estimator

(i)  Systematic sampling

b) Given thatX~Niid(u, %), show that the sample meahis a consistent estimator of

(3 Marks)

C) Explain the two sources of errors in sampling tigeor (4 Marks

d) Consider a population of 6 units (N=6) taking valle 3, 10, 6, 20 and 4. Show that
E(x) = X forn=3. (4 Marks)

e) Giving relevant examples, distinguish between pbditg sampling and non-probability
sampling schemes. (4 Marks)

f) For the population toté;, the estimator i/ x,; in a stratified random sample, find
Var(Nig;) (4 Marks)
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Q) As the estimator of, considery zﬁz:ﬂyi , the means of means th& clusters. Show
that; is unbiased foi . (5 Marks)
QUESTION TWO (20 MARKYS)

a) Explain simple random sampling without replacenantised in design and analysis of
sample surveys. (3 Marks)

b) Show that in simple random sampling, the sampl@mae s° =nilzin=1(xi —?()2

(8 Marks)

C) A university student body collected signaturesdution their council members such that
the signatures were collected on 675 sheets .Hasdt had enough space for 40
signatures, but on many sheets, a smaller numkggedtures had been collected. The
numbers of signatures per sheet were counted andom sample of 50sheets. The
results are as tabulated.
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Estimate the total number of signatures to thiipet. (9 Marks)

QUESTION THREE (20 MARKY)

a) Explain any two advantages of stratified randomdang. (4 Marks)
b) Show that a stratified random sample meap, is unbiased for the population me&n
(7 Marks)

C) All the coffee per farm in Meru County are stra&tfiby farm size and the mean number
of hectares of coffee per farm in each stratunmh wie following results;

Farm size (hectares) No. of farms Mean coffee @res) | Standard deviatior
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 5.1
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 simatum under stratified random sampling
with Neyman allocation. (9 Marks)

QUESTION FOUR (20 MARK S)

a) Differentiate between ratio and proportion estonsit (4 Marks)
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b) Show that the regression estimatpmust be at least as efficient as the ratio estimat
Xg under all circumstances. (7 Marks)

C) A daily newspaper conducts a survey of food cbgtking 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 maptirt, the earlier ones being denoted

x; and the latey;. The sample ratio, = % 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=1141y=1207,> x* =84317,> xy, =85641 y’ =92706 and n=48. Estimate the
95% confidence interval for R (9 Marks)

QUESTION FIVE (15 MARKYS)

a) Explain the key steps in cluster sampling. (@rks)
b) Let X, be the estimate df from the systematic sample, show thét§) = X.
(6 Marks)

C) Let Si, = k(nl—l) Zik:lz?:l(x” - Xi )show that the variance of the mean of a systematic

sample is given by Vargy) = N N

(9 Marks)

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 3



