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Question 1 State Theorem 2.1 and the key step in its proof. [10]

Question 2 Use Waterman’s algorithm to draw a SRS of size n = 6 from a popula-
tion size N = 9 using the random string 48332507912... as economically as possible. [10]

Question 3 A simple random sample of students is poststratified into those who
live at home and those who live on campus, and the data recorded are the weekly
expenditures on travel:

Number Mean S.D.
Home 10 15.67 3.65

Campus 12 8.89 2.08

Estimate the population mean given the extra information that there are 325 living
at home and 400 on campus, giving an appropriate variance estimate. [10]

Question 4 A simple random sample size n = 5 was taken from a very large pop-
ulation of small businesses to estimate the population mean (R) number of hours
overtime worked per employee. The sample data gave the the following (raw) sums
where yi is the total hours overtime and mi is the number of employees for the ith

small business:∑
yi = 50,

∑
mi = 10,

∑
y2

i = 634,
∑

m2
i = 26,

∑
miyi = 127.

Calculate the ratio estimate and an appropriate estimate of its variance given that
the population mean number of employees per business is 2. [10]
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