Topic 10 

Regression Analysis—Estimation  

	Activity 10-1:  Computing a Sample Regression Line  


a) Open the SPSS data set SAT99.SAV XE "SAT99.MTW" .  It contains 1999 data on the percent of high school seniors in each of the 50 states and the District of Columbia who took the SAT examinations along with the average scores for the Verbal and Math tests.  Have SPSS draw a FITTED LINE PLOT using percent taking the examination as the explanatory variable and average Math SAT as the response variable.  Recall this is found in Graphs > Interactive > Scatterplot. XE "FITTED LINE PLOT" .  Make sure that regression is selected under the Fit tab.  Record the regression equation and 
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below.
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Math SAT = 574.35 + -1.10 * Pct


R-Square = 0.75




Linear Regression
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b) Does a linear relationship between percent and Math SAT appear to be justified?

Yes
c) Use the regression equation to predict what the average Math SAT score should be for a state where 50% of the students take the examinations.
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d) Which state(s) actually had 50% take the examinations?  Do their actual average Math SAT scores agree with your prediction?

Arkansas:  514
Texas: 499

They do not agree with the value predicted by the regression equation.

	Activity 10-2:  Constructing Confidence Intervals for 
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a) Use Analyze > Regression > Linear to produce output for the regression that uses percent to predict average Math SAT scores in SAT99.SAV XE "SAT99.MTW" .  Record the values for
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b) Use a 95% confidence level to obtain the value for
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t

.  Record that value below.

t* = 2.009 
c) Use the formula to construct a 95% confidence interval for
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d) Does your confidence interval contain 0?  What do you think this means about the ability of percent taking the examination to improve predicting average Math SAT scores for a given state?

It does not contain 0.  We are 95% confident that the slope coefficient is negative.  Percent taking the examination does help predict the average Math SAT score.
e) Use the formula to construct a 95% confidence interval for
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f) Does this confidence interval contain 0?  What significance, if any, does this have?

It does not contain 0.  The intercept is the value of average Math SAT for a state where no students take the examination.  Since this will not happen, it has no real significance.
h) SPSS can construct 95% confidence intervals for both 
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.  If you want a different confidence level, then you must do the computations by hand.  Have SPSS construct 95% confidence intervals for both 
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.  Record the intervals below.  How do the SPSS results compare with those you did by hand?
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The SPSS results agree to within rounding error.
	Activity 10-3:  Prediction Intervals


a) Have SPSS compute 95% prediction intervals for all of the states as well as for a state where 75% took the SATs.  Record the confidence intervals and prediction intervals below for the state where 75% took the SATs.
Mean:  (483.11241, 500.10157)

Individual: (455.10721, 528.04558)

b) To get a picture of what is going on we will plot the four sets of confidence limits in a single scatter plot.  
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c) Briefly describe what you see.
The intervals for predicting the mean value are narrower than those for predicting an individual.  Also, as you move away from the center of the data, the intervals get wider.
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