Project 7

DUE: Wednesday, May 2

Turn in a typed report to answer the following questions.  Start with this document, then add your answers, cutting and pasting in the MINITAB output when necessary.   Include all relevant graphs!  This project is twice as long because is worth twice as much as a regular project, 20pts.

A large university is interested in determining the relationship between the number of hours that its students spend each week studying, and three different explanatory variables: the number of hours spent watching TV, and fastfood and coffee consumption.  A simple random sample of 28 students were asked the following four questions:

1. About how many hours of TV do you watch each week?

2. About how many fast food meals do you eat each week?

3. Do you drink coffee?    If so,  about how many cups each week?

4. About how many hours do you study for academics each week?

Their responses are given in the following table:
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1. Use MINITAB to generate a scatter plot using TV to predict the number of hours studied:

· Copy the explanatory variables and the response variable  values from the table of data given above and paste them into the first four columns of the MINITAB worksheet.

· Make sure that the columns are labeled with the names “TV”  “fastfood” “coffee” and “study”.

· Click on Graph > Plot … 

· In the “Graph” window, there is a Y column and an X column.   In the first row of the Y column enter “study”

· In the first row of the X column enter “TV”

· Click OK

2. Use the scatter plot to indicate the form, direction and strength of the relationship between TV and number of hours studied.

3. Use MINITAB to perform a Simple Linear Regression which uses TV to predict the number of hours of studying:

· Click on Stat > Regression > Regression  

· In the “Response” dialogue box enter “study”

· In the “Predictors” dialogue box enter “TV”

· Hit the “Graphs…” button   

· Check “Normal plot of residuals” and “Residuals versus fits” boxes

· Click OK and then OK

4.  Write out the Simple Linear Regression Model for these data.

5.  Besides a SRS, what are the two assumptions for a SLR?

6. Does it appear that the assumptions of the SLR model are met?    Indicate which graph you are using to check each of the assumptions.

7.  Give the R2 value and interpret in terms of the problem.

8.  Is the coefficient (1 in the SLR significantly non-zero at a significance level of 10%?  Explain which MINITAB output (i.e. test statistic and p-value) you are using to answer this question.

9. Use MINITAB to perform a Simple Linear Regression which uses the predictor fastfood to predict the number of hours of studying.   Use the MINITAB instructions from #3, but now put “fastfood” in the Predictors dialogue box.

10. Use MINITAB to perform a Simple Linear Regression which uses the predictor coffee to predict the number of hours of studying.  Use the MINITAB instructions from #3, but now put “coffee” in the Predictors dialogue box.

11. Of the three SLR’s from #3, #9 and #10, which is the best model for predicting the number of hours studied?  Give at least TWO reasons why your answer is correct.

12. Use MINITAB to perform a Multiple Linear Regression (MLR) on these data.   Use TV, fastfood and coffee to predict the number of hours of studying:

· Click on Stat > Regression > Regression  

·    In the “Response” dialogue box enter “study”

·    In the “Predictors” dialogue box enter “TV fastfood coffee”

· Hit the “Graphs…” button   

· Check “Normal plot of residuals” and “Residuals versus fits” boxes

· Click OK

· Hit the “Options...” button 

· Enter a “5 1 7” in the dialogue box entitled “prediction intervals for new observations” This tells MINITAB to get a CI and PI for the number of spent studying when TV=5 hrs/wk, fastfood=1 meal/wk, coffee=7 cups/week.

· Click OK and then OK

13.   Write out the Multiple Linear Regression Model for these data.

14. Give the R2 value for the MLR from 12 and interpret in terms of the problem.   This value is larger than the R2 values from any of the SLR’s in #3, #9 and #10.   Why is this so?

15. What hypotheses is the F statistic in this MLR testing?    Give the p-value, and give a conclusion in terms of the problem at 10% significance.

16. At a 10% significance level, which, if any, of the coefficients (i are significantly non-zero?    Explain which MINITAB output (i.e. test statistics and p-values) you are using to answer this question.

17. Use the MLR from #12 to give a 90% confidence interval for the coefficient for coffee, (3.   Interpret this confidence interval in terms of the problem.

18. Use the MLR from #12 to answer this question: For a student who, weekly, watches 5 hours of TV, eats 1 fastfood meal, and drinks 7 cups of coffee, how many hours does he study?

19. Use the MLR from #12 to give and interpret a 95% confidence interval for the average number of hours spent studying each week for students who, weekly, watch 5 hours of TV, eat 1 fastfood meal, and drink 7 cups of coffee. 

20.  Which is the best model out of the four models you have looked at (the three SLR’s from #3, #9 and #10 and the MLR from #12)?  Construct a table which lists R2 and R2adj for each of these four models.  In addition to talking about R2 and R2adj, give TWO MORE reasons why the model you choose is the best model.
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