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11. Confidence Interval for a Population Proportion

Sampling Distribution of
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 is greater than 5) by the Central Limit Theorem  
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Large-Sample Confidence Interval for 
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Example 1

A retail lumberyard routinely inspects incoming shipments of lumber from suppliers. For select grade 8-foot 2-by-4 pine shipments, the lumberyard supervisor chooses one gross (144 boards) randomly from a shipment of several tens of thousands of boards. In the sample, 18 boards are not salable as select grade. Calculate a 95% CI for the proportion in the entire shipment that is not salable as select grade.

Solution

The sample proportion
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 is equal to 18/144=.125. Since 
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the confidence interval is given by
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Small-Sample Confidence Interval for 
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If the sample size is small (or 
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is close to 0 or 1) statisticians used adjusted confidence interval
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where 
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Sample Size Determination

The required sample size to produce an interval estimator 
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Since the value of 
[image: image26.wmf]p

 is unknown, it can be estimated by using the sample proportion from a prior sample, or we can use the conservative choice of 
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Example 2

A manufacturer of boxes of candy is concerned about the proportion of imperfect boxes – those containing cracked, broken, or otherwise unappetizing candies. How large a sample is needed to get 95% CI for this proportion with a width no greater than .02?

Solution

Since the value of 
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is unknown, we will use the conservative substitution:
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Exercises p. 319: 5.41—5.43, p. 320: 5.46—5.50; p. 326: 5.63—5.64  
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Exercises

1. The Aid to Families with Dependent Children (AFDC) program has an overall error rate of 4% in determining eligibility. The state of California uses sampling to monitor its counties to see whether they exceed the 4% error rate, which can result in economic sanctions. In one county, 9 cases out of 150 were found to be in error.

(a) Find a 95% confidence interval for the error rate for the county (proportion of all cases in error).

(b) In 1982 the California legislature mandated that a 95% confidence interval be used in studying error rate. Based on your answer in part (a), would you conclude that the error rate for the county is above the 4% rate? 

2. To estimate the proportion p of passengers who had purchased tickets for more than $400 over a year's time, an airline official obtained a random sample of 75. The number of those purchasing tickets for more than $400 was 45. 

(a) What is a point estimate for p?

(b) Find a 90% confidence interval for p.

3. A city council commissioned a statistician to estimate the proportion p of voters in favor of a proposal to build a new library. The statistician obtained a random sample of 200 voters, with 112 indicating approval of the proposal.

(a) What is a point estimate for p? 

(b) Find a 90% confidence interval for p.

4. A union official wanted to get an idea of whether a majority of workers at a large corporation would favor a contract proposal. She surveyed 500 workers and found that 260 favored the proposal.

(a) Find a 95% confidence interval for the proportion of all the workers who favor the contract proposal.

(b) Find the maximum error of the estimate.

(c) Based on the results of part (a), can we conclude that the contract will be ratified by the membership?

5. Candidates A and B are opponents for political office. Candidate A's pollster conducts a poll one week before the election and finds that 165 of 300 potential voters say they will vote for candidate A. At the time of the poll, can we be

(a) 80% confident that candidate A will win?

(b) 98% confident that candidate A will win?

6. A town official wants to estimate the proportion p of voters who favor the granting of a variance so that a builder can construct a health spa in a residential area. How large a random sample is required to estimate p to within 4 percentage points with 95% confidence?

7. To estimate the proportion p of voters favoring a nuclear freeze in your voting district, how large a random sample is needed to estimate p to within 2 percentage points with

(a) 90% confidence?

(b) 99% confidence?
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