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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. There are 45 industries used to determine
the total national 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 377 42.7
Lumber and wood 15.2 15.1
Electrical and electronic equipment 48.4 53.6
Motor vehicles and equipment 19.6 25.4
Trucking and warehousing 33.58 35.9
Banking 44.4 48.5
Real estate 198.3 221.2
Health services : : 99.2 - 1114.0
Educational services | 15.4 17.0
2) 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. (15 Marks)
C) Which is a more efficient estimate , between 2) and b), to estimate total income?
(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 are 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 1213321411]19
2 132231411212
3 2 111132131}I16
4 11321512311]20

a) Estimate the average number of newspapers purchased per household and
the total number of newspapers purchased in Mbabane, and place a bound
on the error of estimation of each estimate. (25 Marks)

b) If household 1 in cluster 3 and household 5 in cluster 2 do not respond to
the interviews, estimate the average number of newspapers purchased per
household, and the error bound. (10 Marks)

Page 2 of 4

173



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 larger 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(yﬂ) =0.1 . Choose the sample size # that achieves this bound, and

find the appropmate allocation.

Swaziland South Africa Botswana
¢,=E9 c,=E25 ¢,=E36
0. =225 o2=324 oi=324

N,=112 N,=68 N,=39

(25 Marks)
Suppose data on costs and. variances were not available, choose the sample size # that
 achieves this bound, and find the appropriate allocation. (10 Marks)
Question 4

Wage eamers in Taung Textiles are stratified into management and dencal classes, the first
having 300 and second having 500 employees. To assess attitude on sick-leave policy,
independent random samples of 100 workers each were selected, one sample from each of
the classes. After the sample data were collected, the responses were divided according to
gender. In the table of results,

a= Number who like the policy
b= Number who dislike the policy
c¢= Number who have no opinion on the policy

Management Clerical

Male 2=60 a=24
b=15 b=4
c=5 c=2

Female a=10 a=42
b=7 b=20
c=3 c=8

a) Estimate the proportion of wage eamers who like the policy, and place bound on the
error of estimation. (10 Marks)
b) Estimate the proportion of female wage earners who like the policy, and place bound
on the error of estimation. (15 Marks)
c) Estimate the total number of female wage eamers who like the policy, and place bound
on the error of estimation. (10 Marks)
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Question 5

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 areas 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 supermarkets 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)

c) If 6 supermarkets are sampled from each of the 5 cities, estimate the average
sales for the week for all supermarkets in the area and margin of error of the
estimate. (15 Marks)
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TABLE A.5*
Critical Values of the ¢ Distribution / 8‘5‘

v 0.10 0.05 0.025 0.01 0.005

1 7] 3078 6.314 | 12.706 | 31.821 | 63.657

2 1.886 2.920 4.303 6.965 9.925

3 1.638 2.353 3.182 4.541 5.841 x

4 1.533 2,132 2.776 3.747 4.604 T

5 1.476 2.015 2.571 3,365 4.032 . i
‘ i

6 1.440 1.943 2.447 3.143 3.707 C

7 1.415 1.895 2.365 2.998 3.499 oo

8 1.397 1.860 2.306 2.896 3.355 b

9 1.383 1.833 2.262 2.821 3.250 R

10 1372 1.812- | 2228 | 2.764 3.169

11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055 . : i
13 1.350 1.771 2.160 2.650 3.012 | 14l
14 1.345 1.761 2.145 2.624 2977 rivg H
15 1.341 1.753 2.131 2,602 2.947 | !

16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878 ;
19 1.328 1.729 2,093 2.539 2.861 !
20 1.325 1.725 2.086 2,528 2.845 ;

22 1.321 1.717 2.074 2,508 2.819
23 1.319 1.714 2.069 2,500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2,485 2.787

21 1.323 1.721 2.080 2.518 2.831 5
' 1

1

{

26 1.315 1.706 | 2.056 2.479 2,779
27 1.314 1.703 2.052 2.473 2.771
28 1,313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
inf, 1.282 1.645 1.960 2,326 2.576

" *Table A.5 is taken from Table IV of R. A. Fisher, Statistical
Methods for Research Workers, Oliver & Boyd Ltd., Edinburgh,
by permission of the author and publishers.




