MGSC 1206	Quantitative Methods II	Winter 2020

Assignment #4
[bookmark: _GoBack]Due: 1 pm, wed, March 11th    

This assignment is a continuation of the analysis started in Assignment #3.  The University wanted to better understand student success.  Using high school application data, the University wanted to predict first term GPA, identify students likely to have a low GPA, identify those with a very high GPA, identify students that were performing better or worse than expected, and in general, better understand the factors which influence student success.

The file GPA and High School assignment 4.xlxs contains the data from assignment 3 as well as the regression model that estimated the relationship between the student’s high school average and the fall term GPA.

Note that international students and transfer students were excluded from the data set because either high school data was not available or not comparable or possibly relevant in the same way as students entering directly from Canadian high schools.  Also excluded were students who earned no credits because it was felt that some of these may have dropped out or never even attended classes.

1. The estimated relationship between high school average and GPA was

Estimated average GPA = -3.77 + 0.079(Hs average)

What is the R-square?  What is the standard error for the model?  What is your opinion of how useful is this model for predicting GPA?  

2. Suppose a student has a 90 average in high school.  What is your estimate of the average GPA of students with a 90 average in high school?  Within what range would you expect the GPA to be 95% of such students?

3. Construct a Scatter Chart of GPA versus high school average.  

a. Label the horizontal and vertical axes with the appropriate variable names.  
b. Give the chart a title.  
c. Scale the horizontal axis so that it goes from 60 to 100 rather than 0 to 120.
d. Go to the Design tab and select Quick Layout.  Select Layout 3 or 9 (one that shows the regression line).
e. Print your chart and mark on your chart (by hand) your estimated GPA from q2 and the range from q2.

4. Redo the Regression model, but check the box for Residual Plots.  
a. Format the horizontal axis such that it is from 60 to 100.  Print this plot.
b. Comment on the residual plot.  Does it look like a random scatter around zero?  Are the residuals similar for all high school averages?  If not, can you suggest why not?

5. Let us look at trying to improve the model by considering when the student applied.  

a. Find the correlations among, HS Average, Days and GPA.  Print the correlation table.
b. Do students with higher averages apply earlier?  Explain.
c. Do students who apply earlier earn higher GPA’s? Explain.
d. If you answered yes to both b and c, can you say that students do better because they apply earlier?  

6. One way to see the effect of date of application separately from high school average is to try putting both variables in the model.  Fit the model GPA = b0 + b1Days + b2HSavg.
a. Use the Regression function in Excel to fit this model and print a copy of the output as well as the Residual Plots.
b. What is the new estimated regression equation?
c. Look at the coefficient for “Days”.  If this variable contributes any useful additional information that the HS average did not, then the coefficient should be different from zero.  The value in the table is only an estimate, so although it may not be exactly zero, do you think that this difference is just estimation error?  Using the Empirical Rule, what are the highest and lowest values that you think are plausible for this estimate?
d. Compare the R-square and the model’s standard error to the values found when only HS average was used to predict GPA.  Is the model better?  

7. Let us look at whether the relationship between GPA and HS average also depends upon the student’s program.  Program is a nominal variable and not numeric.  The data file contains two variables, Business and Science.  Business =equals 1 if the student is enrolled in Business and zero if not.  Science equals 1 if the student is in Science or Engineering, and zero if not.
a. What is the student’s program if Business=0 and Science=0?
b. Use the Regression function to estimate the model 
GPA = b0 + b1Days + b2HSavg + b3Business + B4Science.  Print a copy of the regression output along with the Residual Plots.  The plots are likely stacked on top of each other, so spread them out.
c. Explain what the coefficient for Science represents.  Does the coefficient tell us whether Science students perform better or worse than Business students that have similar high school performance?
d. In assignment 3 we observed that Science attracts more scholarship students and Science students earn higher GPA’s.  Does the coefficient for Science just confirm this or is it giving us additional insights?
e. You should find that the student’s program is important.  But is the model really much better?  Comment on the new R-square and model standard error.




BONUS QUESTION 
8. Students have been categorized as Local, other NS (Rural) or Out of Province (OOP).  One could argue that local students have an advantage because they are not dealing with as challenging a social transition as students from away.  Some have argued that many local students study at Saint Mary’s because they cannot afford to go away, so they may be economically disadvantaged and more likely to be working part time while going to school.  As in the previous question, although Home is a nominal variable, it has been recoded such that Rural=1 if the student is from Nova Scotia outside of Halifax and OOP=1 if the student is from outside Nova Scotia.
a. Add these variables to the model and print a copy of the regression output (but not the residual plots).
b. Do out of province students do better, worse or about the same as local students?  Explain.  Make sure you take into account estimation error (standard error).
c. Do students from Nova Scotia but outside Halifax (Rural) do better, worse or about the same?  Explain.  Make sure you take into account estimation error (standard error).
d. Is the model really much better?  Comment on the new R-square and model standard error.
