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 18 Outliers

Key Concept
In general terms, an outlier is simply a data value that is 
significantly different from the rest of the data. There are 
various criteria for establishing mathematically whether 
a particular value is an outlier. In this lesson, students 
learn two tests for determining whether a data set 
contains outliers. Students also consider the effect that 
outliers have on measures of central tendency and on 
data displays.

Key Question: Example 1
Can you identify some potential outliers before doing any 
calculations? Explain. 
The least and greatest values in the data set, 
16 and 73, are possible outliers. These values are 
candidates for being more than 1.5 interquartile 
ranges below the lower quartile or more than 
1.5 interquartile ranges above the upper quartile.

Avoiding Common Errors
Example 1 Students might make the modified box-and-
whisker plot by eliminating the outlier from the data set 
and recalculating the median and quartiles. Emphasize 
that the modified box-and-whisker plot should be based 
on all data values. The only way in which it is modified is 
that the outlier is indicated by an asterisk and the upper 
whisker stops at the next greatest data value. 

Key Question: Example 2
Is the test score 32 an outlier by the quartile test from 
Example 1? Why or why not?
Yes; the interquartile range is 15, the lower 
quartile is 73, and 73 - 1.5 (15)  = 50.5. Since 32 is 
less than 50.5, the value is an outlier.

Teaching Strategy
Example 2 Give students an opportunity to experiment 
with outliers so they can see how these values affect 
measures of central tendency. For example, present the 
data set {2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 122} and have 
students verify that 122 is an outlier. Ask students to find 
the mean, median, and mode of the data set. Students 
will find that the median and mode are 2, while the 
mean is 12. Then have them exclude the outlier and 
recalculate the measures of central tendency. The median 
and mode are unchanged, but the mean decreases to 2.
This simple example will drive home the fact that an 
outlier tends to affect the mean much more than other 
measures of central tendency.

Differentiated Instruction
Example 2 You can extend the lesson by asking 
students to make a histogram of the data from 
Example 2. This will be especially useful for visual 
learners. The histogram, shown below, makes the 
existence of the outlier apparent. Point out to students 
that a data display can be useful in identifying 
potential outliers; however, it is necessary to perform 
mathematical calculations, as in Examples 1 and 2, to 
verify whether specific values are indeed outliers.
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Closing the Lesson
Have students answer the following question: What are 
two different ways to determine whether a data value is 
an outlier?
(1) Determine whether the data value is more than 
1.5 interquartile ranges below the lower quartile 
or more than 1.5 interquartile ranges above the 
upper quartile. (2) Determine whether the data 
value is more than 3 standard deviations above or 
below the mean. 

Teaching Strategy
Exercise 24 In addition to the two box-and-whisker 
plots that this exercise asks students to draw, have 
students draw a modified box-and-whisker plot (see 
Example 1) and compare it to the other two.

Homework Help
Example 1: Exs. 1–12, 
19
Example 2: Exs. 13–18, 
20, 21
Enrichment: Exs. 22–24

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises: 
1, 6, 13.
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Check Answers
 1. 9.5 
 2. 1; 

180 10 26 34 40

18.5 22 28 39

2 4 6 8 12 14 16 20 22 24 28 30 32 36 38

9
*
1

 3. none
 4. 13.2

Exercise Answers
 1. 37, 90
 2. none
 3. 10
 4. none 
 5. 45; 

270 15 39

7 15.5 21.5 36

3 6 9 12 18 21 24 30 33 36 42 45 48

1
*
45

 6. 11, 64, 77;

10 60

32 36.5 44.5 56

20 30 40 50 70 80

24
*
11

*
64

*
77

 7. none
 8. Yes; Sample answer: The IQR is 53 – 38 = 15. The 

lower outlier boundary is 38 – 1.5(15) = 15.5. 
The upper outlier boundary is 53 + 1.5(15) = 
75.5.There are no outliers in this set of data.

 9. 8.1, 9.1, 10.5
 10. 17.1
 11. 

80 2 4 1412 16 18 20

0.3 1.1 1.7 3.6 6.8

0.4 1.6 4.1 6 7.1

6 10

*
8.1

*
9.1

*
17.1

*
10.5

 12. The median acorn size for oak trees in California 
is greater than that in the Atlantic region. The 
middle 50% of the data for the Atlantic region is 
less spread out than that for California. Excluding 
the outliers, the ranges of both sets of data are 
similar.

 13. 30.47; 10.21; 62
 14. 3.13; 0.27; 4.005
 15. 80
 16. none
 17. Listeners of Station B are  generally older than 

listeners of Station A. Station B appeals to a wider 
range of  listeners than Station A.

 18. 15
 19. 10, 15
 20. 15
 21. The quartile method identifies more outliers.
 22. mean: about 56.35, median: 55, mode: 50; mean: 

about 53.63, median: 52.5, mode: 50; the outlier 
has a small effect on the mean and median, but 
no effect on the mode.

 23. range: 60, IQR: 16, standard deviation: about 
13.85; range: 30; IQR: 15, standard deviation: 
8.79; the outlier has a large effect on the range 
and standard deviation and a small effect on the 
interquartile range.

 24. 

55 624640 100

40 45 50 55 60 65 70
with
outlier

without
outlier

75 80 85 90 95 100

46 52.540 61 70

  Sample answer: The right-hand whisker is much 
longer when the outlier is included. This gives 
the impression that the 25% of the data that is 
represented by this whisker is spread out over a 
much greater interval than it actually is.

ANSWERS
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