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Stat 322 – Day 11

Cautions in Inference

Example 1: A sample survey of 80,000 households in 2001, conducted by the American Veterinary Medical Association and published in the Statistical Abstract of the United States, found that 31.6% of American households own a pet cat.
(a) Conduct a test of whether the sample data provide evidence that the population proportion who own a pet cat differs from one-third.  State the hypotheses, and report the test statistic and p-value.  State your test decision for the  = .001 significance level.  Summarize your conclusion in the context of this study.

(b) Use technology to produce a 99.9% confidence interval for the population proportion who own a pet cat.  Interpret this interval.

(c) Do the sample data provide very strong evidence that the population proportion who own a pet cat is not one-third?  Explain whether the p-value or the confidence interval helps you to decide.

(d) Do the sample data provide strong evidence that the population proportion who own a pet cat is very different from one-third?  Explain whether the p-value or the confidence interval helps you to decide.  
Example 2: The following table lists the average distance from the Sun (in millions of miles), diameter (in miles), and period of revolution around the Sun (in Earth days) for the nine planets of our solar system (as of the year 2005):

	planet
	distance
	diameter
	period

	Mercury
	36
	3,030
	88

	Venus
	67
	7,520
	225

	Earth
	93
	7,926
	365

	Mars
	142
	4,217
	687

	Jupiter
	484
	88,838
	4,332

	Saturn
	887
	74,896
	10,760

	Uranus
	1,765
	31,762
	30,684

	Neptune
	2,791
	30,774
	60,188

	Pluto
	3,654
	1,428
	90,467


The mean of the distances turns out to be 1102 million miles, and the standard deviation is 1341 million miles.

(a) Use these numbers to construct a 95% confidence interval.

(b) Does this interval make any sense at all? If so, what population parameter does it estimate? Explain.
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 the proportion of all adult Americans who voted in that election.

(b) The Federal Election Commission reported that 49.0% of those eligible to vote in the 1996 election had actually voted.  Provide an explanation for this discrepancy.

Example 4: 
(a) In each of the following scenarios, there is some potential violation of one of the independence assumptions.  State whether the questionable assumption is the independence within groups (e.g. waiting in line at In-and-Out) or between groups (like matched pairs designs).

1. Researchers collected intelligence test scores on twins, one of whom was raised by the natural parents and one of whom was raised by foster parents. The data set consists of test scores for the two groups, boys raised by their natural parents and boys raised by foster parents.

2. Researchers interested in investigating the effect of indoor pollution on respiratory health randomly select houses in a particular city. Each house is monitored for nitrogen dioxide concentration and categorized as being either high or low on the nitrogen dioxide scale.  Each member of the household is measured for respiratory health in terms of breathing capacity.  The data set consists of these measures of respiratory health for all individuals from houses with low nitrogen dioxide levels and all individuals from houses with high levels.

3. Researchers interested in learning the effects of speed limits on traffic accidents recorded the number of accidents per year for each of 10 consecutive years on roads in a state with speed limits of 90 km/h. They also recorded the number of accidents for the next 7 years on the same roads after the speed limit had been increased to 110km/hr. The two groups of measurements are the number of accidents per year for those years under study.

(b) Also identify a confounding variable in scenario 3.

Example 5: Researchers plan to sample 300 urban adult residents and 300 rural residents of a particular state and determine whether they favor increasing the highway speed limit from 55 to 65 mph. If the true proportions favoring the increase are actually purban = .20 and prural = .40, what is the probability that H0 will be rejected using a level .05 two-sided test?  Hint: In Minitab, select Stat > Power and Sample Size > 2 Proportions. Enter the sample size (300) and proportion 1 value (.2) and proportion 2 value (.4), leaving the power entry blank.  Check the alternative and level of significance under Options.  Click OK twice and Minitab reports the power.
(a) Does this level of power seem reasonable?

(b) Use Minitab to recompute the power for sample sizes of 150.  Does it change in the expected direction?  Does the level of power still seem reasonable?

(c) How large of (equal) sample sizes are needed for the power to detect the stated difference to be .90?
