Winter, 2008

Monday, March 3

Stat 321 – Day 22

Confidence Intervals (cont.) (7.2)
Recap: 
· If  is unknown, an (approximate) 100(1-)% confidence interval for :
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Technical conditions: This procedure is valid is we have a simple random sample and a normal population, though it tends to work well when nonnormal population distributions as long as the sample size is large.  Look at a graph of the sample to help judge how nonnormal the population is.  Typically n is considered sufficiently large if n > 30 or 40.

Minitab: Stat > Basic Statistics > 1-Sample t.
· A 100(1-)% prediction interval for a single observation to be selected from a normal population distribution is: 
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Technical conditions: Random sample and normal population
Example 1 – Scottish chest measurements cont.
(a) Calculate a 90% confidence interval based on a random sample of 5 men with 
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 = 41.8 in and s = 2.39 in.   Include a one-sentence summary of what this interval says.

(b) Calculate a 90% prediction interval based on a random sample of 5 men with 
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 = 41.8 in and s = 2.39 in.   Include a one-sentence summary of what this interval says.

Example 2: A recent Gallup Poll conducted Dec. 5-8, 2005, asked a randomly selected national sample of 1,013 adults, aged 18 or older, how frequently they used “blogs,” finding that 66% said they never read them (whereas 72% said they read online news and weather reports).  Based on this survey, is it reasonable to say 66% of all adult American never read blogs?  More than half?  Gallup cited a 3% “margin of error” for their poll results, what does this mean?

(a) Define the corresponding population parameter p in words.

(b) Suggest a reasonable sample statistic that we could use to estimate p?  What makes it reasonable?  Do we know anything about its behavior in repeated samples?

(c) Based on these results and using the same logic used to derive a confidence interval for a population mean, suggest the form of a confidence interval for a population proportion based on your statistic.
(d) Use this method to calculate a confidence interval for the Blog survey.  What is the margin-of-error of this interval? 
Minitab: Stat > Basic Statistics > 1 Proportion
Example 3: A random sample of 2613 adult Americans in 1998 revealed that 1783 claimed to have voted in the 1996 presidential election.
(a) Use these sample data to construct a 99.9% confidence interval for p, the proportion of all adult Americans who voted in that election.

(b) Even though this truly was a random sample, do you really have 99.9% confidence that this interval captures the actual proportion who voted in 1996? Explain.

(c) The Federal Election Commission reported that 49.0% of those eligible to vote in the 1996 election had actually voted. Is this value included within your interval? 

Example 4: Suppose that an alien lands on Earth, notices that there are two different sexes of the human species, and sets out to estimate the proportion of humans who are female. If the alien happened upon the members of the 2007 U.S. Senate as its sample of human beings, it would find 16 women and 84 men.  

(a) Use this sample information to form a 95% confidence interval for the actual proportion of all humans who are female. 

(b) Is this confidence interval a reasonable estimate of the actual proportion of all humans who are female?  Explain.
(c) Does the interval make sense for estimating the proportion of the 2007 U.S. Senate who are female? Explain.
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