Lab 8: Hypothesis Testing

OBJECTIVES: This lab is designed to show you how to generate and interpret hypothesis tests, by analyzing four scenarios. In each of the examples, you will be testing the population mean when the population variance is known. 

DIRECTIONS: Follow the instructions below, answering all questions. Your answers for each of the questions, including output and any plots, should be summarized in the form of a brief report (Word), to be handed in to the instructor before the end of your assigned lab time.
__________________________________________________________________

· In preparation for this lab, describe the basic purpose of hypothesis testing. 

· In general, what is the null hypothesis, and how does a significance test relate to the null hypothesis? 

· Similarly, what is the purpose of the alternative hypothesis? 

· What are the three forms that the alternative hypothesis can assume? 

· Discuss what is meant by a test statistic. 

· Discuss what is meant by a P-value, and in particular, how it relates to the null hypothesis. 

· What is meant by the term "statistically significant"? What is a significance level? 

__________________________________________________________________

1.) Interpreting the Results of a Hypothesis Test . . . 

Scenario 1: Catsup Bottle Conspiracy . . . 

There are a variety of government agencies devoted to ensuring that food producers package their products in such a way that the weight or volume of the contents listed on the label is correct. For example, bottles of catsup whose labels state that the contents have a net weight of 16 ounces, must have a net weight of at least 16 ounces. However, it is impossible to check all packages sold in the country. As a result, statistical techniques are used. A random sample of the product is selected and its contents measured. If the mean of the sample provides sufficient evidence to infer that the mean weight of all bottles is less than 16 ounces, the product label is deemed to be unacceptable. 

Suppose that a government inspector weighs the contents of a random sample of 25 bottles of catsup labeled "Net weight: 16 ounces." Using a 5% significance level, can the inspector conclude that the product label is unacceptable? (Assume that the inspector knows from previous experiments that the standard deviation of the weight of all catsup bottles is 0.4 ounces). 

(Note: The data to be downloaded is named "catsup.mtw") 

Recall that the objective of the study is to draw a conclusion about the mean weight of all catsup bottles. Thus, the parameter to be tested is the population mean, and the idea is to determine if there is enough statistical evidence to show that the population mean is less than 16 ounces. You should now be able to formulate the alternative and null hypotheses, and carry-out the analysis! 

(Hint: For this and the following problems, you should investigate the "Stat/Basic Statistics/1 Sample Z..." feature. Also, you may even want to look into plotting the corresponding histograms with this feature as a supplement to your analyses . . .) 


__________________________________________________________________

Scenario 2: GMAT Scores: On the Rise? . . . 

A dean of a business school claims that the GMAT scores of applicants to the school's M.B.A. program have increased during the past five years. Five years ago, the mean and standard deviation of GMAT scores of M.B.A. applicants were 560 and 50, respectively. Twenty applications for this year's program were randomly selected and the GMAT scores recorded. 

If we were to assume that the distribution of GMAT scores of this year's applicants is the same as that of five years ago, with the possible exception of the mean, can we conclude at the 5% significance level that the dean's claim is true? 

(Note: The data to be downloaded is named "gmat.mtw") 


__________________________________________________________________

Scenario 3: Long-distance Telephone Usage: Campaigning for an Increase . . . 

Past experience indicates that the monthly long-distance telephone bill is normally distributed with a mean of $17.85 and a standard deviation of $3.87. After an advertising campaign aimed at increasing long-distance telephone usage, a random sample of 25 household bills was taken. 

a.) Do the data allow us to infer at the 10% significance level that the campaign was successful? 

b.) What assumption must you make to answer a.) ? 

(Note: The data to be downloaded is named "ldbills.mtw") 


__________________________________________________________________

2.) Interpreting the P-Value . . . 

Scenario 4: Waiters and Waitresses . . . 

A major portion of waiters' and waitresses' incomes is derived from tips. This income, of course, must be reported on income tax forms. Government tax auditors assume that the average weekly total of tips is $100. A recently hired tax accountant who formerly worked as a waitress believes that this figure underestimates the true total. As a result, she has investigated the weekly tips of a randomly selected group of 150 waiters and waitresses and has found the mean to be $104. 

Assuming that the population standard deviation is $22, calculate the p-value of the test to determine whether there is enough evidence to support the tax accountant's assertion. 

(Note: The data to be downloaded is named "waiter.mtw") 

(Hint: For this problem, discuss how you would decide whether the p-value that results is either too big or too small, and how this p-value would affect your decision regarding the accountant's assertion.) 

__________________________________________________________________


 Bonus!  

Explain the difference between Type I and Type II errors, and how they relate to the significance level and the power in of a hypothesis test. 

Briefly discuss the relationship between Type I and Type II errors. In particular, assuming a fixed sample size, consider what happens when one attempts to lower the probability of a Type I error. 

