Stat 587, section 2 – Lab 12 – recap of diagnostics for MLR
Goals: This document repeats the material on multiple regression diagnostics from Lab 11 material

We will use the brain size data to illustrate all of these.  This is in brain.txt (note this is a space delimited file), so you will need to use "Data, using best guess" or "Data, using preview" to read the file.  "Data, using default" gloms all columns of information into one column.  We will focus on the gest, body, and brain variables.  
All this material assumes you have fit a multiple linear regression using log gest and log body to predict log brain.  If need a reminder, use the Analyze / Fit model dialog and, put log brain into the Y box.  The X variables are specified by putting them in the ‘Construct Model Effects’ box.  Select log gest and log body (either one at a time, or together), then click ‘Add’ to put the variables in the Model Effects box.   Click the Run button.

The menus to get additional information are obtained by clicking on the red triangle by Response log brain.  The week 11 lab material describes the options in that drop-down to use to get confidence intervals, predicted values, confidence intervals and prediction intervals.


Diagnostics used for many different types of models:

All are obtained using the menu under the red triangle by the Y variable (i.e., continuing the above list of additional information).

Plot of residuals vs predicted values:
[bookmark: _Hlk152130091]Click the red triangle, select Row Diagnostics / Plot Residual by Predicted.  You can also save predicted values and save residuals, then plot those two variables.  Remember the new variables are provided as new columns in the data set.

Normal Quantile Plots:  (If you want this)  Not shown automatically (unlike Fit Y by X).  
	Here’s how to get a plot:
Click the red triangle, select Save Columns / Residuals, then Analyze / Distribution, looking at the residual column.  Click the red triangle by the variable name (Residual PRICE, not Distributions) and click Normal Quantile plot.  
The dots are the data, the straight line is what is expected if the errors have a normal distribution.  The curved lines are approximate prediction intervals if the errors are normal.  I haven’t talked about computing these (and won’t).  You should be more concerned about lack of normality if the data fall outside the prediction intervals.



Diagnostics used most frequently with multiple regression:

Again, all are obtained using the menu under the red triangle by the Y variable (i.e., continuing the above list of additional information).  The results for observations (residuals, Cook’s D

Standardized residuals:
	Click the red triangle, select Save Columns.  You have two choices: 
	Studentized Residuals: = raw residual / se of that residual
	Externally Studentized Residuals: = raw residual / se of that residual, 
	   but using se estimates that exclude the observation being examined
	These two types of residuals are often called standardized and studentized residuals
	
	red triangle / Row diagnostics / plot studentized residuals will plot residuals in row order
	These are externally studentized residuals, with unadjusted and Bonferroni adjusted intervals

Cook’s distance:
	Click the red triangle, select Save Columns / Cook’s D Influence.
	This is commonly plotted against the row number so you can identify “interesting” observations
	This plot requires a column in the data set containing the row number.  To make this column:
	Go to the data window, click Cols / New Columns.  
	Give a useful name (e.g. row number) to that new column
	Look for the Initialize Data dialog and its arrow for a drop-down menu
	    The default is Missing / Empty.  Open the drop-down menu and choose Sequence data
	    Click OK
	You can now use Graph Builder
	   Put Cook’s D values on the Y axis, and row numbers on the X axis

VIF values:
	These are properties of variables, not observations.
	Right click inside the parameter estimates box
	Choose Columns then VIF
	A column with VIF values is added to the parameter estimates box

	If you want to plot these values, create a new data table from the parameter estimates box
	Right click inside the parameter estimates box
	Choose Make into Data Table
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