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The studentized deleted residual (which can be seen in Table 10.7) for SP16 is 2.99. However, we 

do not just use the raw number. Rather, we need to check its significance using a t table just like a 

t-test.4 To do so, we need degrees of freedom. In this case, with the sample size n = 30 and number of 

predictors p = 2, the degrees of freedom needed are (n − 1) − p − 1 = 29 − 2 − 1 = 26. The procedure 

is just like the two-tailed t-test described earlier in this chapter for the regression estimates. With  

α = 0.05, looking at the t table shows that for 29 degrees of freedom, t0.025 = 2.05. As such, the studen-

tized residual we are evaluating must be either less than −2.05 or greater than +2.05 to give us cause 

for concern. We can see that for SP16, there is a potential problem. As such, SP16 may be an outlier. 

We could be within our rights to delete this case and rerun our analysis, but let’s hold off for a minute 

and try a different approach.

Checking for Influential Cases

As well as the residuals, there are all kinds of other diagnostic numbers we can use. In this section, we 

will explain the most commonly used ones, and then use them to evaluate the data set. Remember, 

from the discussion above, that the critical thing we need to worry about for any extreme observation 

is whether it has a large enough influence on the regression model to be of concern. As such, even 

though we may find an ‘outlier’ according to the strict definitions of residual analysis, this outlier may 

not exert much influence. At the same time, a very influential case may not be exposed as an outlier 

(check the lower panel of Figure 10.6 for an example). When looking at the residuals, we found that 

SP16 was an outlier, but let’s delve deeper to see whether it, or any other observation, is really that 

influential on our model, and thus justifies a decision on whether to remove it or not. Table 10.7 shows 

the various diagnostics we will discuss (as well as the studentized residual, for your interest), for the 

same 10 cases as in Table 10.6.

The first thing to discuss is leverage. One can discuss leverage in great detail, but, really, what you need 

to know is that leverage is a measure that gauges the influence of a given observed outcome value for 

a particular data point, on the regression-predicted values. Leverage can range from 0 to 1, with higher 

4 You should now know why it is called ‘studentized’ – think back to the t-test discussion in earlier chapters.

Table 10.7  Diagnostics for SP_FUEL 

SP DIST CITY FUEL SRE_1 MAH_1 COO_1 LEV_1

16.00 593.00 .94 259.00 2.98806 4.55511 .69996 .15707

7.00 621.00 .72 254.00 2.80409 5.87607 .80943 .20262

10.00 212.00 .10 53.00 1.29683 3.34529 .09791 .11535

26.00 301.00 .34 88.00 .85124 .94696 .01706 .03265

28.00 311.00 .64 103.00 .77896 3.70617 .03835 .12780

5.00 271.00 .32 74.00 .74621 1.73790 .01909 .05993

2.00 316.00 .12 80.00 .69463 1.52262 .01510 .05250

13.00 302.00 .32 81.00 .53197 .87373 .00639 .03013

25.00 250.00 .0 44.00 .36055 3.00476 .00638 .10361

18.00 302.00 .05 64.00 .30967 2.25151 .00399 .07764

SRE_1 = Studentized residuals
MAH_1 = Mahalanobis distance
COO_1 = Cook’s distance
LEV_1 = Leverage
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