Topic 12

Multiple Regression 

	Activity 12-1:  Predicting College Rankings  


a) Open the SPSS data file COLLEGE2000.SAV XE "COLLEGE2000.MTW" .  It contains information from US News and World Report regarding small liberal arts colleges in the northeast.  We are interested in using more than one explanatory variable to predict the value of the Score variable.  
b) In Analyze > Regression > Linear use freshman retention, FrRet, and financial resources, Fin Res, as independent variables and Score as the dependent variable.  Freshmen retention is the percentage of incoming freshman that remain at the school for the next year.  Financial resources is a measure of the amount the school spends per student for the academic programs.  Your dialogue box should look like the following.
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You should see output like that shown below. 

Regression
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c) In the regression you performed in part (b), what is the value of k?

2
d) Use the output to write below the value of the sample intercept, the slope coefficients and s.
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	Activity 12-2:  Confidence Intervals for 
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a) What are the degrees of freedom for constructing a confidence interval for the slope coefficient associated with financial resources?

24
b) What is the critical value for constructing a 90% confidence interval for the slope coefficient associated with financial resources?

1.711
c) Use the formula just given and the data shown in part (b) of Activity 12-1 to construct a 90% confidence interval for the slope coefficient associated with financial resources.
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	Activity 12-3:  Testing Hypotheses Regarding the
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a) What is the value of the test statistic for testing 
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t = -3.047
b) Use the data given in the output shown in Activity 12-1 to compute the p-value for the test shown in part (a).
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c) What does this p-value lead you to conclude?

There is strong evidence that the slope coefficient for financial resources is negative
d) Conduct a multiple regression using freshmen retention, financial resources and alumni rank to predict the score.  Record the p-value associated with testing whether or not the slope coefficient associated with financial resources is negative.  
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e) Did the strength of evidence against 
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change?

Yes.  It became weaker.
f) Compare the 
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 values for the two-predictor model in Activity 12-1 with the one you just conducted.  What is the difference?

The model in Activity 12-1 had an 
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value of .652.  The model in part (d) of this activity has an 
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value of .653.
g) Compare the 
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 values for the model in Activity 12-1 and this activity.  Based on these values, which model has the better degree of fit?

The adjusted 
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for the model in Activity 12-1 was .623.  The model in part (d) of this activity has an adjusted 
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value of .607.  Based on the adjusted 
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values, the model in Activity 12-1 has the better degree of fit.
	Activity 12-4:  Using the Analysis of Variance Table


a) Use the regression results from Activity 12-3.  In the space below write down the values for MSR, MSE and F.
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b) What are the degrees of freedom for the F statistic?

d.f. = (3,23)
c) Use Table IV to compute the p-value for the F test.
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d) What do you conclude?

There is very strong evidence that at least one of the slope coefficients is not 0.
	Activity 12-5:  Selecting a Multiple Regression Model XE "Selecting a Multiple Regression Model" 


a) Have SPSS generate models for the following sets of predictors.  Write down the quantities indicated.

	Predictors:
	Individual t Test

p-value
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	Reputation


	.000
	.703

	Reputation

S/F Ratio


	.000

.079
	.729

	Reputation

Fac. Res.


	.000
.086
	.727

	Reputation

Fac. Res.

Acc. Rate


	.000

.029

.161
	.739

	Reputation

Fac. Res.

Acc. Rate

Fin. Res.


	.000

.064

.107

.396
	.737


b) Based on the principles given above which of these models would you recommend?  Briefly explain your reasoning.

The four predictor model has the second highest adjusted 
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value, but two of the predictors have p-values indicating that they are not significantly different from 0.  The choice seems to be between the three predictor model which has the highest adjusted 
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value, but one predictor has a high p-value, and the two predictor model using reputation and student/faculty ratio.  The two predictor model has reasonably low p-values for both predictors and a pretty good adjusted 
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value.  So, on the principle of parsimony, we would prefer it.
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