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Plotting the Standardized Residual Against the Predicted Value

In a multiple regression, it is very useful to plot the standardized residuals against the predicted value 

of the outcome variable ŷ . In a simple regression, the plot of standardized residuals against the predic-

tor variable will give the same outcome, but with a multiple regression this is not possible (as there are 

multiple predictors).

If our assumption about heteroscedasticity holds, then what we should see in the plot is basically a 

‘cloud’ of points, which do not exhibit a pattern and are essentially evenly dispersed around zero. Make 

sure you check the axes of the graph for where zero lies when drawing this conclusion. Figure 10.7 is the 

relevant plot for the SP_FUEL data.
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Figure 10.7
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As you can see, the plot looks slightly odd. It should describe a cloud around zero, but there are a couple 

of features that would concern us. First, there are two clear data points that are way outside the rest. 

Obviously, the smart money is on those being the two that we have already been concerned about. 

Perhaps this is more evidence to remove them? Secondly, while there is no obvious heteroscedasticity, 

or non-linear pattern, the data does not exactly show a cloud around zero. This is not a disaster by any 

means, but it is certainly not perfect. That said, there is nothing here that by itself would cause us to 

panic, although if our other tests are also worrying, we would have to make some tough decisions.

By way of comparison, Figure 10.8 shows more worrying patterns (bear in mind these are idealized 

examples, not actual output). The upper panel in Figure 10.8 shows a classic ‘funnel’ pattern, where 

the cloud appears to open out from left to right. This is the typical indication of heteroscedasticity. The 

lower panel in Figure 10.8 is a pattern which indicates a non-linear relationship of some kind. If you see 

this kind of plot, you should consider modelling a non-linear relationship in your data (although this is 

beyond the scope of this chapter). Of course, it is perfectly possible that the plot can be a mix of both of 

these patterns, in which case you have two problems to consider. You might note that Figure 10.7 bears at 

least some resemblance to the non-linear example in Figure 10.8, so that would be worth thinking about 

if you were really conducting the SP_FUEL analysis.
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