4:

5-6:

Sampling Distributions
1. The Helsinki Heart Study asks whether the anti-cholesterol drug gemfibrozil will reduce heart
attacks. In planning such an experiment, the researchers must be confident that the sample sizes are
large enough to enable them to observe enough heart attacks. The Helsinki study plans to give
gemfibrozil to 2000 men and a placebo to another 2000 men. The probability of a heart attack
during the 5-year period of the study for men this age is about 0.04. We can think of the study
participants as an SRS from a large population, of which the proportion p = 0.04 will have heart
attacks.
a. What is the expected number of heart attacks that the study will find in one group of 2000 men
if the treatment doesn’t change the probability of 0.04?

b. What is the probability that the group will suffer at least 75 heart attacks?

2. Children in kindergarten are sometimes given the Ravin Progressive Matrices Test (RPMT) to
assess their readiness for learning. Experience at Southward Elementary School suggests that the
RPMT scores for its kindergarten pupils have a mean of 13.6 with a standard deviation of 3.1. The
distribution is close to Normal. Mr. Brown has 22 children in his kindergarten class this year.
a. What is the probability that class’s mean score will be less than 12.0?

b. Mr. Brown suspects that the class RPMT scores will be unusually low because the test was
interrupted by a fire drill. He wants to find the level L such that there is only a probability of
0.05 that the mean score of his class fall below L. What is this value of L. (Hint: this requires
you to find the z-score and then convert to the x-score.)

3. What is the Central Limit Theorem? How is the CLT used in sampling distributions?

Estimating with Confidence and Testing a Claim
4. Estimating Population Parameters.
a. A random sample of 12 four-year old red pine trees was selected and the diameter (in) of each
tree’s main stem was measured. The resulting observations are as follows:
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Find the estimate that can be used to estimate the true population mean.

Find the estimate that can be used to estimate the true population standard deviation.

Find the estimate that be used to estimate the true population proportion of trees whose
diameter is greater than the average.

5. What is meant by the margin of error of a population parameter? What are the margin of errors for
the following:
Population Mean

Population Proportion

6. What is the general form of all confidence intervals?

7. Suppose that a random sample of 50 bottles of a particular brand of cough medicine is selected and
the alcohol content of each bottle is determined. Let μ denote the average alcohol contend for the
population of all bottles of the brand under the study. Suppose that the sample mean is 8.2 grams
with a sample standard deviation of 1.5 grams.
a. Construct and interpret a 95% confidence interval for the mean alcohol content of the cough
medicine.

b. The manufacturer claims that the alcohol content is 8.0 grams per bottle. Perform a hypothesis
test to test the manufacturer’s claim. Follow the four-step process.

c. Which type of error (Type I or Type II) could have been made based on your decision in part
b? Describe that error in the context of the problem.

8. Retailers report that the use of cents-off coupons in increasing. The Scripps Howard News Service
reported that proportion of all households that use coupons as 0.77. Suppose that this estimate was
based on a random sample of 800 households.
a. Construct and interpret a 95% confidence interval for the true population proportion.

b. The manager of the retail store in reporting to his superiors claims that the true proportion of
customers that use coupons is 80%. Carry out a hypothesis test of the manager’s claim. Follow
the four-step process.

c. Which type of error (Type I or Type II) could have been made based on your decision in part
b? Describe that error in the context of the problem.

