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Data Problem 8.25:  The Dramatic Presidential Election of 2000
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loess fit to data without Palm Beach
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Now delete Palm Beach County and try to fit a regression model with remaining counties:
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[image: image4.wmf]Residual Plot:  original data
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I decided to log-transform the response variable because:

· some evidence of increasing spread in Y as X increases (and increasing spread of residuals as predicted values increase) 

· ratio of max to min huge for both, plus clustering of points near low end of range
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Next, I decided to log-transform the explanatory variable too, because:

· scale of X and Y vastly different

· ratio of max to min huge for both, plus clustering of points near low end of range

· clear evidence of concave down shape, both in LogY vs. X and in Residual Plot

The new model looks good (see below).  Based on LogY vs. LogX, we find a 95% prediction interval for the number of Buchanan votes in Palm Beach County to be:

· (5.52, 7.24) on logged scale (actual = 8.13) – from SPSS Data Editor, i.e. (lici_1, uici_1)

· (250, 1400) on original scale (actual = 3407) – taking (e^5.52, e^7.24)
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New SPSS Commands Used
· Data…Insert Case after highlighting Row 67 (Palm Beach).  Then in new row 67, enter county and bush2000 for Palm Beach, but not buchanan.  This will allow us to build a model without Palm Beach but make predictions in Palm Beach.

· Data…Select Cases…Range.  Enter 1 to 67.

· Transform…Compute.  Target Variable = lnbuchan; Numeric Expression = LN(buchanan).  Also Target Variable = lnbush; Numeric Expression = LN(bush2000).

· Transform…Compute.  Target Variable = predlow; Numeric Expression = EXP(lici_1).  Also Target Variable = predup; Numeric Expression = EXP(uici_1).

· Before making plots, add buchanan and lnbuchan data to Line 67.

· Create a new column called palm which is 1 for Palm Beach and 0 elsewhere.  Graphs…Scatter…Simple.  Y-axis = lnbuchan, X-axis = lnbush, Set Markers By = palm.  In Chart Editor, hit Chart…Options…Fit Line…Subgroups.  Under Fit Options select Regression Prediction Lines for Individuals.

· Graphs…Scatter…Overlay.  Y-X pairs = buchanan-bush2000, prelow-bush2000, predup-bush2000.  Then, in Chart Editor, do Chart…Option…Fit Line – Display for each pair…Fit Options…Lowess.  Under Chart…Legend, you can unclick Display Legend.  

Sample Report on Problem 8.25:

In the controversial Presidential election of 2000, Democratic voters in Palm Beach County, Florida, claimed that a confusing butterfly ballot design caused many of them to mistakenly cast votes for Pat Buchanan rather than Al Gore.  To examine this claim, we took advantage of the strong association between votes for George W. Bush and Pat Buchanan in Florida counties to assess if the number of Buchanan votes in Palm Beach County could be considered unusual.  Using log-transformed data from all counties other than Palm Beach, 86.6% of county-to-county variability in the number of Buchanan votes can be explained by knowing the number of Bush votes.  The regression equation is:  


Log(Buchanan votes) = -2.341 + 0.731 * log(Bush votes)


 
Std Errors:
(0.354)   (0.036)

Based on this model, we can be 95% confident that a county with 152,846 Bush votes (as Palm Beach did) will have between 250 and 1400 Buchanan votes, assuming that the same relationship that exists between Bush votes and Buchanan votes in other Florida counties holds in Palm Beach County.  However, Palm Beach County actually had 3407 votes for Buchanan, far more than would reasonably be expected.  The plot below shows how far Palm Beach lies above 95% prediction bands for number of Buchanan votes.  The confusion with the butterfly ballots may help explain this disparity, although there could be other explanations as well.
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