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Question 1

Swaziland’s National Income for 2004 is to be estimated from a sample of 10 industries that
report their income earlier than the remaining 35. Thete are 45 industries used to determine
the total pational income. Income data for 2003 is available for all 45 industries and totals
2174.2 (in millions). The data are given in the following table; '

Industry 2003 2004
Textile mill products 13.6 14.5
Chemicals and allied 37.7 42.7
Lumber and wood 15.2 15.1
Electrical and electronic equipment 48.4 53.6
Motor vehicles and equipment 19.6 254
Trucking and warehousing 33.6 35.9
Banking 44.4 48.5
Real estate 198.3 221.2
Health services 99.2 114.0
Educational services 15.4 17.0
a) Find the SRS estimate of the 2004 total income along with the estimated error
bound. (10 Marks)
b) Find a minimum variance unbiased estimate of the 2004 total income along with the
estimated 95% confidence interval (10 Marks)
Question 2

Suppose the circulation manager of The Times of Swaziland wishes to estimate the
average number of newspapers purchased per household and the total number of
newspapers purchased in Mbabane. Travel costs from household to household are
substantial. Therefore, the 3000 households in this city ate listed in 30 geographical
clusters of equal size each, and a simple random sample of 4 clusters is selected.
Interviews are conducted, with the results as shown in the accompanying table.

Clusters | Number of newspapers Total
1 1213321411119
2 1322314112120
3 21 11132131]16
4 1 132151231]20

Estimate the average number of newspapers purchased per household and the total
number of newspapers purchased in Mbabane, and place a2 bound on the error of
estimation on each estimate.

(20 Marks)
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Question 3

The NIC (Pty) Ltd Corporation wishes to obtain information on the effectiveness of a
business machine. A number of division heads will be interviewed by telephone and asked to
rate the equipment on a numerical scale. The divisions are located in Swaziland, South Africa
and Botswana. The costs are latger for interviewing division heads located outside
Swaziland. The accompanying table gives the costs per interview, approximate variances of
the ratings, and N;s that have been established. The corporation wants to estimate the

average rating with V()—,) )20.1 . Choose the sample size n that achieves this bound, and

5t

find the appropriate allocation.

Swaziland South Africa Botswana
c,=E9 c,=E25 c;,=E36
o} =2.25 o; =324 03 =3.24
N,=112 N,=68 N,=39
(20 Marks)
Question 4

A market research firm constructed a sampling plan to estimate the weekly sales of brand
A cereal in the Gauteng Province. The firm decided to sample cities within the area and
then to sample supermarkets within cities The number of boxes of brand A cereal sold
in a specified week is the measurement of interest. Five cities were sampled from the 20

in the area.
City No. of No. of
supermarkets supermarkets Mean Variance
sampled
1 45 9 102 20
2 36 7 90 16
3 20 4 76 22
4 18 4 94 26
5 28 6 120 12

Using the data given in table above; »
a) Estimate the average sales for the week for all supermatkets in the area with a

95% confidence interval. (10 marks)
b) Estimate the total sales for the week for all supermarkets in the area and margin
of error of the estimate. (10 marks)
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