Question 4 (12 marks)

(a) Consider a scenario where a random sample size of 100 is taken and 23 successes are observed.

(i) Fillin the boxes below to form a 95% confidence interval for the population proportion of
successes, p.

IA
S
IA

(1 mark)

(i) Does the confidence interval calculated in part (a)(i) contradict the statement that p = 0.35
with 95% confidence? Tick the appropriate box to indicate your answer.

Yes No (1 mark)

(i) Justify your answer to part (a)(ii).

(1 mark)
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(b) A mathematician is demonstrating that not all calculated confidence intervals will contain the
population proportion being investigated.

The mathematician uses a population that is known to have a population proportion of 0.35.
They take 50 independent, randomly generated samples of size 100 and calculate 50 independent
95% confidence intervals.

Figure 5 shows these confidence intervals as vertical lines, where the vertical position of the
endpoints of each line represents the limits of each confidence interval. Each confidence interval
has been assigned a label from 1 to 50.

The population proportion of 0.35 is represented as a horizontal dashed line.
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Figure 5
(iy Identify the assigned labels of the three confidence intervals that do not contain the
population proportion.
(1 mark)
(ii) Identify the assigned label(s) of the confidence interval(s) that could be used to support a
claim that the population proportion is greater than 0.35.
(1 mark)
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When a 95% confidence interval for a population proportion is to be calculated using a random
sample of sufficient size, there is a probability of 0.05 that the confidence interval will not contain the
population proportion.

(c) Let X be the number of 95% confidence intervals that will not contain the population proportion
out of 100 independent 95% confidence intervals to be calculated.

(i) Assuming that X can be modelled using a binomial distribution, fill in the boxes below to show
the value of the parameters of X.

]
(2 marks)

(i) If 100 new, independent 95% confidence intervals are to be calculated, determine the
probability of observing:

(1) exactly five 95% confidence intervals that will not contain the population proportion.

(1 mark)

(2) atleast one 95% confidence interval that will not contain the population proportion.

(1 mark)

(d) Determine the minimum number of independent 95% confidence intervals that would need to be
calculated to have a greater than 0.5 probability of having at least one 95% confidence interval
that will not contain the population proportion.

(3 marks)
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