Stat 243 – Lab # 4 – Confidence Intervals and Tests of Significance

In this lab you will use Minitab to obtain confidence intervals and conduct tests of significance.  You will find confidence intervals using the methods in class and compare them to intervals obtained directly with Minitab.  There is a strong connection between confidence intervals and tests of significance.  In fact, the same procedure in Minitab is used for both forms of statistical inference.

Background:

Minitab will compute confidence intervals in two situations.  If the Standard Deviation (SD) of the population data is known and the data is approximately normally distributed, then the normal approximation applies and a “Z-interval” method may be used.  Also, if the sample size is large then the SD may be estimated from the data and, again, the normal approximation applies.  If the SD is not known and the sample size is not large, then the “t-distribution” is used rather than the normal distribution.  In this case we would use a “t-interval” method.  

To obtain a Z-interval, from the upper menu bar, select Stat > Basic Statistics > 1-Sample Z….  You must position the cursor in the field for entering columns and “click” to activate the field.  Then select the column, e.g. C1, that has the data.  The SD must also be entered.  

Tests of significance and confidence intervals are closely related and Minitab uses the same menu for computing them.  The only difference is that to conduct a test of significance, check the Perform Hypothesis Test box and enter a value for the “Hypothesized Mean.”  (If only a confidence interval is desired, leave the field for the Mean blank.)  Under the “Options…” button, you may select the confidence level and may choose the type of alternative hypothesis (“unequal” for two-sided or “greater” or “less” for a one-sided test).  

To obtain a t-interval, from the upper menu bar, select Stat > Basic Statistics > 1-Sample t….  This is similar to the previous case except that there is no place for you to enter the SD because the SD is not assumed; it is calculated from the data.

The data consists of four columns. The first and second column consist of random numbers from a normal distribution with mean 100 and SD 15, simulating IQ data. The first column has a sample size of 100 and the second has a sample size of 30. Assume the data from these columns represent the IQ of individuals in a simple random sample from a large population.

Columns three and four are the paired treatment (T) and control (C) cortex weight for groups of rats in an experiment.  Both groups got exactly the same kind of food and drink — as much as they wanted. In the treatment group the animals lived in a large cage with 11 other rats, furnished with playthings. The control group lived in isolation with no toys.  After a month the rats were killed and dissected.  The control animals were on average heavier with heavier brains because they ate more and had less exercise.  However, the treatment group had consistently heavier cortexes (the “grey matter”).  Each line refers to a pair of animals. The first is in the treatment group the second in the control group.

Procedures:
Begin by acquiring data.  Make sure you’ve downloaded the excel spreadsheet with the Lab 4 data.  Go to File > Open > Worksheet … and select the excel sheet.  There are four columns. Give the columns names: Sim IQ, Small IQ, Treat, and Control.

SimIQ Data

1. Obtain descriptive statistics for SimIQ.  

2. Now use Minitab procedures described in the background section of this lab to obtain the following confidence intervals:  
a. a 95% confidence interval using the Z-interval procedure with an assumed SD of 15, and 
b. a 95% confidence interval using the t-interval procedure.
3. Using full sentences state the confidence intervals and provide your interpretation of the results.
4. Obtain descriptive statistics for ‘Small IQ’.
5. Now use Minitab to obtain the following confidence intervals:  

a. a 95% confidence interval for the smaller sample using the Z-interval procedure with an assumed SD of 15, and 

b. a 95% confidence interval for the smaller sample using the Z-interval procedure using the SD from the descriptive statistics. 

6. Using full sentences state the confidence intervals and provide your interpretation of the results.
7. Compare and contrast the first set of confidence intervals with the second set.  Explain any differences that you see. (Hint: Consider how sample size affects the Standard Error.)
Cortex Data:

Columns c3 and c4 are the cortex weight data from an experiment on socialization in rats. The goal is to determine if the heavier rat cortexes are due to chance or if there is some other reason. Begin by creating a column of data representing the differences:  From the upper menu, select Calc>Calculator.  Set the Store Result in variable to C6. To create the expression, you will need to select ‘Treat’, press the minus button and then select ‘Control’.
1. Label column C6 ‘Difference’. Obtain descriptive statistics for C3, C4, and C6.  

2. Now perform a “paired two-sample t-test” using Minitab as follows:

a. From the upper menu bar, select Stat > Basic Statistics > Paired-t …

b. With “Samples in columns” selected, position the cursor in the field for the First sample and “click” to activate that field.  Then select C3 (Treat).  Do the same for C4 (Control). Select the “Options …” button. Make sure the Confidence Level is 95.0, the Hypothesized difference is 0, and the Alternative hypothesis is Difference ≠ hypothesized difference. Click OK.
3. Explain why we selected this hypothesized difference and alternative hypothesis.
4. Next, perform a “one sample t-test” on the ‘Difference’ column. 

a. From the upper menu bar, select Stat > Basic Statistics > 1-sample t…

b. Select the difference column.  Make sure you have entered the correct hypothesized mean, CL and Alternative Hypothesis.

5. Compare the previous two tests.  Explain the differences and similarities.
6. Next, use Minitab to perform a two-sample test.  From the upper menu bar, select Stat > Basic Statistics > 2-Sample t ….  The default is to have both samples in one column, so we must select the “Samples in different columns” option.  Select Treat and Control as the first and second samples.  Click on the “Options…” button, make sure the test is at the 95% level and the alternative is “greater than”, and click OK.
7. What conclusions can you draw from each test? Write at least full sentence for both tests with your analysis.
8. Which test seems better, the Paired-t or the 2-Sample t?  Why? Can we always choose either one?  (Hint: Consider the possible results for the test and how likely you are to come to an incorrect conclusion.)
Report Guidelines.

Begin you report with a brief description of the experiments contained in this report.
Make sure to answer any questions asked within the instructions, include required histograms. For each data set include: descriptive statistics, the conclusion of the test including the value of the test statistic and the p-value, and responses to any questions.   Your answers should be well organized and written in complete sentences.  

