Question 9 (8 marks)

A small number of red tokens and a large number of blue tokens are placed in a bag.

(a) A student randomly draws 50 tokens with replacement, and 6 of these tokens are red.

Calculate a 99% confidence interval for the proportion of red tokens in the bag.

(2 marks)
(b) The lower bound of a 99% confidence interval for a proportion is calculated using the formula

. [p(1-p)
p—258|——~.

If the lower bound of a 99% confidence interval for a proportion is calculated to be zero, show that

2.58?
p=——— when p>0.
P n+2.58

(3 marks)
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If the true proportion of elements in a population that have a given characteristic is close to zero, a
confidence interval for this proportion may contain a lower bound that is less than or equal to zero.

For example, if 5 of the 50 tokens randomly drawn were red, instead of 6 as in part (a), the
99% confidence interval for the proportion of red tokens in the bag would have been calculated as:

—0.00928 < p £0.209.

When the lower bound is less than or equal to zero, statisticians would use an alternative process to
calculate the confidence interval, so that it does not contain any values for p that are less than or equal
to zero.

(c) Assume 1000 tokens are randomly drawn with replacement, and x of these tokens are red. Using
the formula
2.58

T

determine the lowest possible value of x that would avoid the use of an alternative process to
calculate a 99% confidence interval.

(3 marks)
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