8.2 Estimating a Population Proportion

One Sample z-Interval for a Population Proportion:


Choose an SRS of size n from a large population that contains an unknown proportion p of successes. An approximate level C confidence interval for p is:
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Standard Error (SE) -  When the standard deviation of p is unknown, we use 
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Sample Size for Desired Margin of Error:








[image: image3.emf]


 
z * p(1− p)



n
≤ME










 

z

*

p



(1

-

p



)

n

£

ME



Confidence Intervals – 4 step process:

1.  What parameter do you want to estimate, and at what confidence level? 

2.  Identify the appropriate inference method. Check conditions (Random, normal, independent). 

3.  If the conditions are met, perform calculations. 

4.  Interpret your interval in the context of the problem.

Example 
A simple random sample of 1100 males aged 12 to 17 in the United States were asked whether they played massive multiplayer online role-playing games (MMORPGs); 775 said that they did. We want to use this information to construct a 95% confidence interval to estimate the proportion of all U.S. males aged 12 to 17 who play MMORPGs.

(a) State the parameter our confidence interval will estimate.
(b) Identify each of the conditions that must be met to use this procedure, and explain how you know that 

each one has been satisfied.

(c) Find the appropriate critical value and the standard error of the sample proportion.

(d) Give the 95% confidence interval.

(e) Interpret the confidence interval constructed in part (d) in the context of the problem.

(f) Suppose you wanted to estimate the proportion of 12-to-17 year-old males who play MMORPG’s with 95% confidence to within ± 2%. Calculate how large a sample you would need.
(g) If you wanted to have a margin of error of ±2% with 99% confidence, would your sample

have to be larger, smaller, or the same size as the sample in part (f)? Explain.

(h) This poll was conducted through email. Explain how undercoverage could lead to a biased estimate in this case, and speculate about the direction of the bias.
Example

In her first-grade social studies class, Jordan learned that 70% of Earth’s surface was covered in water.  She wondered if this was really true and asked her dad for help.  To investigate, he tossed an inflatable globe to her 50 times, being careful to spin the globe each time.  When she caught it, he recorded where her right index finger was pointing.  In 50 tosses, her finger was pointing to water 33 times.  Construct and interpret a 95% confidence interval for the proportion of Earth’s surface that is covered in water.
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