Stat 243 – Lab # 5 – Chi-Squared Tests
In this lab you will use Minitab to carry out chi-squared tests.
Background: Recall that chi-squared tests compare categorical data by considering observed frequencies relative to expected frequencies.

Part 1: The Unknown Box
1. Suppose we have a box filled with tickets whose contents are not known.  Fortunately, we have a null hypothesis that says the box has 40% tickets marked “0”, 30% tickets marked “1”, 20% tickets marked “2” and 10% tickets marked “3”. To test this hypothesis, we make 200 draws (with replacement) and observe:
· 94 tickets marked “0”

· 51 tickets marked “1”

· 32 tickets marked “2”

· 23 tickets marked “3”

We want to know if these draws could realistically have resulted from a box with the ratios described above.

2. Assuming the ratios described above are correct (which would be the null hypothesis of the test), determine the expected frequencies of the four different outcomes – 0, 1, 2, 3.  Include these values in your lab report.
3. Open Minitab.  Label column C1 as “Category” and list 0, 1, 2, 3 in the first four cells of this column.

4. Label column C2 as “Observed Count” and list the observed frequencies corresponding to each category in this column.  That is, the first row should read “94”, then “51”, etc.

5. Label column C3 as “Expected Proportion”.  Though the chi-squared test compares “frequencies” and not “proportions”, Minitab will calculate the frequencies for you if you give it the correct proportions.  In this case, the null hypothesis says that 40% of the box contains tickets that read “0”, so you should enter “0.4” in the first cell under column C3.  Since 30% of the box reads “1”, you should enter “0.3” in the next cell of column C3.  Enter similarly appropriate numbers for categories “2” and “3” as well.
6. From the top menu of Minitab, click “Stat > Tables > Chi-Square Goodness of Fit Test”.  Click on the box after “Observed Counts” and double-click the item in the menu for column C2 since that is where your observations are listed.

7. For “Category Names” double click the menu item for column C1.

8. Mark the button labeled “Specific Proportions”, click on the corresponding box, and select the C3 data since that is where you have listed your expected proportions.  Now click OK.

9. Minitab should have produced two graphs along with some output in the Session Window.  Copy the graph labeled “Chart of Observed and Expected Frequencies” over to your lab report.

10. Also copy the data produced in the Session Window over to your lab report.  This includes the chi-squared statistic and P-value.  Fill in the blanks in the sentence below and include it in your lab report.  “This chi-squared test should have _______ degrees of freedom.  Minitab reported a chi-squared value of ________.   Minitab is producing a P-value of __________.”
11.  Is it plausible that the data could have come from the box described by the null hypothesis?  Why or why not?

Part 2: A Student Sample
12. It is known from school records that this year’s population of EOU students (including online students and graduate students) has the following characteristics:

· 49% are under the age of 25;

· 14% are between 25 and 29 years old;

· 13% are between 30 and 35 years old;

· 24% are over the age of 35.

13. Suppose an e-mail survey is sent out to all students of whom 414 respond.  This is a fairly high non-response rate, but your colleague makes the claim that the sample is still “representative of EOU students generally”.  The sample has the following breakdown of ages:
· 167 respondents are under the age of 25;

· 66 respondents are between 25 and 29;

· 72 respondents are between 30 and 35;

· 109 respondents are over the age of 35.

Based on these results, use Minitab to perform a test of significance to determine if this distribution of ages could have come from a simple random sample.
14. Include in your lab report, the chart of Observed and Expected Frequencies, and the chi-squared and P-values produced by Minitab.
15. Finally, include a concluding sentence about whether this could realistically be like a simple random sample.
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 and box models.   For each data set include: 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.  

Report must be stapled.

