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QUESTION ONE (30 MARKYS)

a) Given that you have a population of N units and a sample of n units.

Show that J is an unbiased estimator of ' [4 marks]

b) Consider a population of size N= 3. The values of Yi’s are 0, 2
and 1 for i = 1,2,3 respectively. Consider the following two
estimators of the population mean for the SRSWOR of size 2

from the population:

i) J the sample mean
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L= EY1+ Y2

2
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t,= E)’l"' E)’a

3= %YZ %)’3
ii) t= .
where S; = (1, 2), S, = (1, 3), S3=(2, 3). Show that:

a) Both J and t are unbiased [8 marks]

b) Variance of Vs greater than variance of t and interpret
the results. [6 marks]

c) Define the following terms as used in surveys:
i) Inclusion probability [2 marks]
ii) Sampling errors [2 marks]
iii) Non-sampling errors [2 marks]



d) Signatures to a petition were collected on 676 sheets. Each sheet
Had enough space for 42 signatures but on many sheets, a small
number of signatures had been collected.

The numbers of signatures per sheet were counted on a random
sample of 50 sheets with results tabulated below:

yi 42 |41 |36 [32(29 |27 |23 |19 |15 |11

fi 23 14 |1 1 11 12 |1 |1 2 |1

yi 10 |9 |7 6 |5 |4 |3 |16 |14 |Total
fi 1 1 |1 3 |12 |1 |1 |2 1 | =50

Estimate the following at 95% confidence limits:

i) The total number of signatures. [3 marks]
ii) The mean of the total number of signatures. [3 marks]

QUESTION TWO (20 MARKS)

1— k
- =7 ) Wi si?
a) Showthat Var ( ¥ ()pp= | " i=1 [5
marks]
b) The following data show the stratification of all the farms in a
country by farm size and average acres of corn per farm in each
stratum. For a sample of 100 farms, compute var ( ! )
under the following criterion. [7 marks]
i) Proportional allocation
ii) Neyman allocation
Farm Size | Number of | Average Standard
Farm, Ni corn Acres, | Deviation
Yo Si
0-40 394 5.4 8.3.
41 -80 461 16.3 13.3
81-120 391 24.3 15.1
121 - 160 334 34.5 19.8
c) Explain the advantages of survey sampling. [8 marks]



QUESTION THREE (20 MARKS)

a)

b)

Completer the following table of a systematic sample each
of size n. [4 marks]
Random start Sample Probability | Mean

composition

Explain the following terms:

i) Target population [2 marks]
ii) Study population [2 marks]
iii) Population characteristic [2 marks]

Consider the following model

Ej(Yi): ﬁXi
Fxi i=j
COV 5 (YL, Y = | 0 7

Show that the ratio estimator of the finite population model
k

yi o
T= =1 which is predicted using yi = Prit+ei s the best
linear unbiased estimator of T [10 marks]

QUESTION FOUR (20 MARKYS)

Discuss the principal steps of organizing a survey. [20 marks]



