Lab 6: Confidence Intervals
OBJECTIVES: This lab is designed to show you how to generate and interpret confidence intervals, by analyzing two case studies. In particular, you will obtain confidence intervals for a binomial proportion, as well as a 1-sample t confidence interval, for a population mean. 

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. 


_____________________________________________________________________________________________

1.  Binomial Proportion Confidence Interval . . . 

· In preparation for this portion of the lab, describe the basic purpose of a confidence interval. 

· What are the two parts of a confidence interval? 

· Describe what is meant by the confidence level of a confidence interval. 

· In particular, what is meant by a 95% confidence interval? 


Case Study 1: Number of Uninsured Motorists 

A number of years ago, the Michigan legislature passed a law requiring insurance for all drivers. Prior to this event, drivers did not have to be covered by insurance. The law was challenged on the grounds that it discriminated against poor people who were not be able to legally drive. At issue at the trial was the number of Michigan motorists who would be coerced by the law into buying insurance. To do so, it was necessary to count the number of uninsured motorists. (These would be the people who would be forced by law to buy insurance). There were a total of 4,505,665 license plates for passenger vehicles registered in Michigan at the time. 


An investigation of each one of these to determine whether they had insurance coverage would be prohibitively expensive and time-consuming. It was decided that the state would draw a random sample of motorists and estimate the number of Michigan's driving population who were uninsured from the sample data. A random sample of 249 license plates was drawn using statistically sound sampling methods. Each was investigated to determine its insurance. The license plates sampled were placed in one of three categories. The categories and the codes in the data are as follows: 

Insured 1 Uninsured 2 Missing 3 

(License plates that were drawn for the sample but where investigators were unable to find the car or its owner were classified as missing.) 

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

Your task is to: 

a.) Estimate the proportion of all Michigan passenger vehicles that are not insured. 

b.) From this interval estimate, find the upper and lower 95% confidence limits. 

(Hint: For the above tasks, you should first investigate "Stat/Basic Statistics/1 Proportion ...", and recall that we're only after the proper confidence interval (i.e., don't worry about any hypothesis testing options to select, nor using a normal approximation right now -- just be sure to use the proper confidence level!)). 

Note: We will perform tasks a.) and b.) above two different ways, to represent the two different ways we're going to deal with the "Missing" plates: 

· First, perform the tasks assuming all the "Missing" plates are treated as "Uninsured" 

(Hint: This transformation can be most easily performed by investigating the "Manip/Code/Numeric to Numeric ..." option!). 

· Second, perform the tasks by excluding all the "Missing" plates from the data set 

(Hint: A clever way to quickly get to all the "Missing" plates and delete the data accordingly would be to sort the data (again, you may want to take a look at the "Manip" menu!) 

Next, repeat the above analyses, only this time, generate your 95% confidence interval based on the normal distribution (Recall: The "Options" of the "1 Proportion" feature you did earlier!).

· Compare your confidence interval based on the normal approximation to the interval you found before. 

______________________________________________________________________________

2.  The One-Sample t Confidence Interval . . . 

· In preparation for this portion of the lab, describe what is meant by the standard error of a statistic. 

· How do t distributions help one to analyze samples from normal distributions? 

· For a t distribution with k degrees of freedom, (t(k)), what does this distribution approach as k increases? Why? 


Case Study 2: National Patent Development Corporation . . . 

The National Patent Development Corporation (NPD) is a company that takes newly patented products from the design stage through consumer sales. In 1986, NPD acquired a new product that can be used to replace a dentist's drill. The product, called Caridex, is a solution that dissolves decayed matter in dental cavities without requiring drilling. After some research, it was discovered that Caridex works well only on cavities on the top surface of teeth, where a small fraction of cavities occur. 


It is known that 100,000 dentists in the United States treat cavities. A preliminary analysis revealed that only 10% of all dentists would use Caridex in the first year after its introduction. 
The dispensing unit costs NPD $200, and it intends to sell the unit at cost price. The solution costs NPD $0.50 per cavity and will be sold to dentists at a price of $2.50 per cavity. Fixed annual costs are expected to be $4 million. 


NPD would like an estimate of the profit it can expect in the first year of operation. Because NPD profits will depend completely on the number of cavities treated with Caridex during the year, NPD commissioned a survey of 400 dentists who planned to use Caridex. Each dentist was asked how many cavities he or she anticipates treating with Caridex during an average week. 

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

Your task, as the manager responsible for Caridex at NPD, is to: 

a.) Determine the 95% upper and lower confidence limits on your estimate of first-year profits from Caridex. 

b.) Determine if you can conclude from the survey that Caridex will make a profit in its first year. 

(Hint: For task a.) above, you should first investigate "Stat/Basic Statistics/1-Sample t ...", and recall that we're only after the proper confidence interval (i.e., don't worry about any hypothesis testing options to select -- just be sure to use the proper confidence level!). 
Also, you should really only need to use Minitab once, to determine the interval estimate of the mean number of cavities per week. 

From there, you may want to break the problem down into finding the corresponding upper and lower confidence limits for the expected revenue during the first year, and then obtain the interval estimate for the first-year profits). 

· What is the main difference between computing a t confidence interval and a Z confidence interval? 

· To help you answer the above question, perform a.) and b.) above again using a Z confidence interval. 

(Hint: Assume a standard normal standard deviation!). 

· Compare your confidence interval here to the t confidence interval you found before. 

