Topic 11 

Regression Analysis—Testing

	Activity 11-1:  Testing the Slope Coefficient  


a) Open the SPSS data file SAT99.SAV XE "SAT99.MTW" .  Use Analyze > REGRESSION > Linear to use percent taking the SAT examinations to predict the average score for the MAT SAT.  Verify that you get output like that shown below.
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b) The line of output beginning with Percent is for the slope coefficient.  In general, the row beginning with the name of the column containing the predictor is for the slope coefficient for that regression.  The first entry shows that
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c) Does this value appear in the SPSS output?  If so, where?

To within rounding it is in the t column in the Percent row.
d) How many degrees of freedom are there for this test on
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	Activity 11-2:  Testing the Intercept


a) The line of output beginning with Constant is for the Intercept.  This is the case in all regressions.  The first entry shows that
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b) Does this value appear in the SPSS output?  If so, where?

In the t column in the (Constant) row.
c) How many degrees of freedom are there for this test on 
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d) Use Table II to compute the p-value for the test of
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	Activity 11-3:  Using the Analysis of Variance Table


a) Using the SPSS data file SAT99.SAV XE "SAT99.MTW"  use percent taking the SAT examinations to predict average Verbal SAT score.  Write the regression equation and the value of 
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b) Transcribe the Analysis of Variance table in the space below.
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c) What does this table lead you to conclude?

There is very strong evidence that 
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d) Square the value of the t statistic for testing
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 To within rounding this is the value of F in the ANOVA table.
	Activity 11-4:  Analyzing Regression Residuals


a) Open the SAT99.SAV XE "SAT99.MTW"  data file.  In Analyze > Regression > Linear click the Plots button to get the dialogue box shown below.  
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· A normal probability plot of the standardized residuals is like a Q-Q plot of the residuals.  Standardized residuals are simple the z scores for the residuals.  This means that the normal probability plot can be used to check that the error term has a normal distribution.
· A scatter plot of the residuals against the predicted values can be used to check that the relationship between the explanatory and response variables is linear and also that the standard deviation of the error term is constant.  If the points in the scatter plot appear to be randomly scattered about 0, then a linear relationship is present.  If the dispersion pattern does not get wider or narrower as you move from left to right, then the standard deviation of the error term is constant.

· Set up the Plots dialogue box to look like the one shown above.

b) Draw the residual plots using percent to predict average Math SAT score.  Does a linear relationship appear to be justified?
The plot is shown below.  The pattern is pretty random indicating that we have a linear relationship. 
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c) Does it appear that the error term has a normal distribution?
The normal probability plot is shown below.  It is consistent with a normal distribution.
[image: image29.emf]0.0 0.2 0.4 0.6 0.8 1.0 Observed Cum Prob 0.0 0.2 0.4 0.6 0.8 1.0 Expected Cum Prob Dependent Variable: Math SAT Normal P-P Plot of Regression Standardized Residual

 XE "normal plot of  residuals" 
d) Does it appear that error term has a constant standard deviation?

The residual plot in part (b) has pretty constant width from left to right.  This is consistent with a constant standard deviation.
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