7.2.2 A confidence Interval for a Population Proportion

Consider a population whose members can be divided into 2 separate groups. Let p be the
population proportion or the true proportion, which is unknown. To estimate p, we use
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X = the number of people in the sample who have a given characteristic, n = sample size.
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e Furthermore, if both np > 10 and n(1 — p) > 10, X has approximately a P))

distribution.

e Since p is just X multiplied by the constant , p also has approximately a ‘ ﬁJ ‘ § | ?U/E_>

distribution with mean

E@p) = P g%r &}\
and variance

Var(p) — C | — >(
4

0
o Ifn >§@/ then a CI for the proportion p is

!
N Sp( P) O
P’%é K g

Since in general, for all CI:

estimate = critical value - o estimate
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Example 83. (Exercise 21 on textbook page 294) In a sample of 1000 randomly selected
consumers who had opportunities to send in a rebate claim form after purchasing a product,
250 of these people said they never did so. Calculate a @ onfidence bound at the
95% confidence level for the true proportion of such consumers who never apply for a rebate.
Based on this bound, is there compelling evidence that the true proportion of such consumers
is smaller than 1 / 37 Explain your reasoning. (/ﬁ 5
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7.2.3 Sample Size Consideration s s l E
T

Again, if we specify our confidence level (i.e. the reliability) and the width w of the CI (i.e.
the precision), then the “smallest” sample size can be found as
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Example 84. (Exercise 25 on textbook page 294) A state legislator wishes to survey residents
of her district to see what proportion of the electorate is aware of her position on using state
funds to pay for abortions.

a. What sample size is necessary if the 95% CI for p is to have a width of at most 0.1
irrespective of p?

b. If the legislator has strong reason to believe that at least 2/3 of the electorate know of
her position, how large a sample size would you recommend?
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