Winter, 2010

Tuesday, Feb. 23

Stat 217 – Day 21
Cautions and Limitations (e.g., Topic 18)
See the “Overview of Statistical Procedures” handout from the Course Calendar/Lecture Notes page (in the 2/23 cell). It’s up to you whether you want to use this as one of your exam pages.

Example 1 (Activity 18-4): Suppose an alien lands on Earth, notices that the human species has two different sexes, and sets out to estimate the proportion of humans who are female. Fortunately, the alien had a good statistics course on its home planet, so it knows to take a sample of human beings and produce a confidence interval.  Suppose the alien then happens upon the members of the 2010 U.S. Senate as its sample of human beings, so it finds 17 women and 83 men.

(a) Use this sample information to create 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 why it fails.
(c) But does the interval make sense for estimating the proportion of women in the 2010 Senate?
Example 2 (Activity 18-2): A sample survey of 80,000 randomly selected households in 2001, conducted by the American Veterinary Medical Association found that 31.6% of households sampled owned a pet cat.  Suppose I want to know whether these sample data provide evidence that the population proportion of households who own a pet cat differs from one-third, H0:  = 1/3, Ha:  [image: image2.png]


 1/3.
(a) Use technology to perform the test. Identify the procedure by name, report the test statistic, p-value, and confidence interval.

(b) Do the sample data provide very strong evidence that the population proportion of households who own a pet cat is not one-third?  Explain how you are deciding.

(c) Do the sample data provide strong evidence that the population proportion of households who own a pet cat is very different from one-third? Explain how you are deciding.

(Read the comment at the bottom of p. 356.)

Example 3: In Lab 6 we wanted to test  Ho:  = 8 vs. Ha:  < 8.

(a) Suppose I had only given you the 95% confidence interval: (6.728, 7.955). What can you say about the p-value based on this interval? Be specific…
(b) Based on this output, is it reasonable to say most Cal Poly students sleep less than 8 hours?

(c) Suppose I wanted to test H0:  = 7 vs. Ha:  [image: image4.png]


 7.  What can you say about the p-value based on the confidence interval (6.728, 7.955)?

(d) What about H0:  = 7.5 vs. Ha:  [image: image6.png]


 7.5?  [Keep in mind that when you fail to reject the null hypothesis, then you are only saying this value is one of many plausible values for the parameter.]

Example 4: Suppose you want to test four other classes to decide whether there is significant evidence that the corresponding population mean sleep times differs from 7 hours.
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[image: image8.png]variable N Mean StDev
sample 1 10 6.600 0.825
sample 2 10 6.600 1.597
sample 3 30 6.600 0.825
sample 4 30 6.600 1.597




(a) Between samples 1 and 2, which will have the smaller p-value?  Explain.

(b) Between samples 1 and 3, which will have the smaller p-value? Explain.

(c) Which of the four samples will give the most evidence against the null hypothesis?
(d) Which will have the narrowest confidence interval?

“Solutions” to this handout will be posted this evening.
