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think it over 10.14

Outliers tend to be viewed as a nuisance to creating a regression model. Before testing for the impact 

of outliers, there are some other non-mathematical checks that can be made. Write down two checks 

that you would make before doing any mathematics.

Checking for Outliers Using Residuals

We can use the residuals to check for outliers. There are a number of different basic ways of doing this. 

First, remember that standardized residuals are essentially a form of z-score. In other words, they should 

adhere to certain probabilities. For example, in a normally distributed sample, 95% of the z-scores should 

be between +1.96 and −1.96, while 99.9% of the z-scores should lie between +3.29 and −3.29. These basic 

properties are used to devise some criteria for standardized residuals. First, any standardized residual 

greater than +3 or less than −3 is cause for concern by itself, as it is very unlikely that they should occur 

by chance. Secondly, any standardized residual greater than +2 or less than −2 is worthy of more investi-

gation. More investigation means checking the other diagnostic measures discussed later on. If more of 

our diagnostics indicate that the observation may be problematic, then there is a case for removal. So, as 

an example of how to go about this process, let’s look at salesperson 16 (using the term SP16), whose data 

returns the highest standardized residual of 2.69 (check Table 10.4 to confirm this if you like).

First, it is greater than 2, so we know there is something to think about, but it is less than 3, so we know 

the residual by itself is not necessarily a reason to consider SP16 an outlier. Rather, we should assess it in 

light of other diagnostics. Next, we can check the studentized residuals. These residuals cope with the 

problem where, as more outliers occur in a data set, the standard error of an estimate s increases. This 

means that (because s is in the denominator of the standardized residual formula), sometimes, large resid-

uals can actually fail to result in large enough standardized residuals to indicate an outlier. Studentized 

residuals correct for this potential problem by calculating the residual for an item i using the data set 

with i deleted. If i is an outlier, this will correct any potential problems. As such, studentized residuals 

are sometimes called studentized deleted residuals. That is kind of a complicated explanation, but all you 

need to know is that (a) studentized residuals are larger than standardized residuals and (b) your analysis 

software will do the calculations for you.

Table 10.6  Diagnostic data for SP_FUEL

SP DIST CITY FUEL PRE_1 RES_1 ZRE_1

16.00 593.00 .94 259.00 202.72345 56.27655 2.68858

7.00 621.00 .72 254.00 202.69545 51.30455 2.45104

10.00 212.00 .10 53.00 27.95442 25.04558 1.19654

26.00 301.00 .34 88.00 70.77995 17.22005 .82268

28.00 311.00 .64 103.00 88.06630 14.93370 .71345

5.00 271.00 .32 74.00 59.12675 14.87325 .71056

2.00 316.00 .12 80.00 66.09820 13.90180 .66415

13.00 302.00 .32 81.00 70.22416 10.77584 .51481

25.00 250.00 .0 44.00 36.98884 7.01116 .33495

18.00 302.00 .05 64.00 57.88827 6.11173 .29198

PRE_1 = Predicted value of y
RES_1 = Unstandardized residual
ZRE_1 = Standardized residual
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