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The Problem: The Error Term

y = bo + b1x + e



The Problem: The Error Term

y = bo + b1x + e

homoskedastic



Comparing Two Residual Plots
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Our Topics

 Residual plots

 Homoskedasticity/heteroskedasticity tests

 Influence and leverage statistics



LNVIOLENT on POVERTY_RATE



#1: DIRECT TO PLOTS



#1: DIRECT TO PLOTS



#2: SAVE VALUES TO DATASET
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Analyze>General Linear 

Model>Univariate>Options



Analyze>General Linear 

Model>Univariate>Options





LNVIOLENT on LNPOPTOT





Alaska
Delaware



Influence and Leverage Statistics

 Cook’s D

 DFITS (DiFits or Dffits)

 Centered Leverage Statistics



Analyze>Regression>Linear>Save



LNVIOLENT on Cook’s D
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LNVIOLENT on Cook’s D



2 (𝒑 + 𝟏)/𝑵 = 2 𝟐/𝟓𝟎 = . 𝟒

p = # variables

N = # observations

Alaska

Delaware

Vermont
Maine

LNVIOLENT on DFFITS



LNVIOLENT on Centered Leverage Statistic
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LNVIOLENT on Centered Leverage Statistic

2p+2      4

------ = ------ = .08

N       50

p = # variables

N = # observations

California



A Question

Which influence statistic is the best?



Possible Sources of Heteroskedasticity

 Outliers

 Clusters of points

 Critical mass (population)

 Non-normality

 Counts



Residuals on Population



Possible Sources of Heteroskedasticity

 Outliers

 Clusters of points

 Critical mass (population)

 Non-normality

 Counts





What to Do?

 Leave unchanged

 Transform or untransform a variable

 Change statistical procedures

 Remove outliers

 Add a weight



Huber Weights

Let k=1.345σ

Determine the weight

If |ei|≤k:  Weight = 1

If |ei| >k:  Weight = ൗk |e
i
|



Weighted Least Squares Regression



Remember: Sometimes statistics is more 

like art than science.


