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Measures of Central Tendency and Range

The most common measures of central tendency are mean, median, and mode. The range is also used
to describe a set of data. To find the mean of a data set, find the sum of the data values then divide by
the number of items in the set. To find the median of a data set, put the values in order from least to
greatest, then find the middle number. If there are two middle numbers, add them together and divide
by 2. The mode of a data set is the number or numbers that occur most often. If no number occurs
more than once, the data set has no mode. The range of a data set is the difference between the
greatest number and the least number in a set of data.

m Find the mean, median, mode, and range of the set of data. Round
to the nearest tenth if necessary. The ages, in years, of relatives
staying at your home are listed below.

5,14, 8, 2, 89, 14, 10, 2
Mean 5144842489+ 1441042 o
8

The mean age is 18.

Median Arrange the numbers in order from least to greatest.
225810 14 14 89

The middle numbers are 8 and 10. Since
the median age is 9.

8+10 _
7z 9%
Mode The numbers 2 and 14 each occur twice. The data set has
two modes, 2 and 14.

Range 89-2 or 87

Different circumstances determine which measure of central tendency or range is most
appropriate to describe a set of data. The mean is most useful when the data has no extreme
values. The median is most useful when the data has a few extreme values with no big gaps in
the middle of the data. The mode is most useful when the data has many identical numbers.

Find the mean, median, mode, and range of each set of data. Round
to the nearest tenth if necessary.

1.2,4,51,3 2.17,5,7,7,6,4
3; 3; no mode; 4 6;6.5;7;3

3. 18, 14, 15, 11, 14, 12, 17 4. 19, 24, 22, 16, 15, 27, 22, 27
14.4;14;14;7 21.5; 22; 22 and 27; 12

5.23,1.1,15,3.2,1.7,2.0,2.4,1.8 6. 36, 32, 34, 34, 35, 38, 36, 34
2.0; 1.9; no mode; 2.1 34.9;34.5;34;6

7. 30, 29, 30, 31, 30 8. 4.2,5.2,2.3,4.0,4.6,6.0,2.3,5.3

30; 30; 30; 2 4.2;4.4;23;3.7
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Measures of Variation

The lower quartile or LQ is the median of the lower half of a set of data. The upper quartile or UQ is
the median of the upper half of a set of data. The interquartile range is the difference between the
upper quartile and the lower quartile.

m Find the range, median, upper and lower quartiles, and
interquartile range for the following set of data.
13, 20, 18, 12, 21, 2, 18, 17, 15, 10, 14

The greatest number in the data set is 21. The least number is 2. The range is 21 — 2 or 19.

To find the quartiles, arrange the numbers in order from least to greatest.
2 10 12 13 14 15 17 18 18 20 21

The median is 15. The numbers below 15 are 2, 10, 12, 13, and 14. The median of the
numbers below 15 is 12, so the lower quartile is 12. The numbers above 15 are 17, 18, 18,
20, and 21. The median of the numbers above 15 is 18, so the upper quartile is 18. The
interquartile range is 18 — 12 or 6.

In some data sets, a few of the values are much greater than or less than the rest of the data.
Data that are more than 1.5 times the value of the interquartile range beyond the quartiles are
called outliers.

m Find any outliers for the set of data given in Example 1.
The interquartile range is 18—12 or 6.
Multiply the interquartile range by 1.5. 6xX15=9

Any data more than 9 above the upper quartile or below the lower quartile
are outliers. Find the limits of the outliers.

Subtract 9 from the lower quartile. 12-9=3
Add 9 to the upper quartile. 18 +9 =27

The limits of the outliers are 3 and 27. The only data point outside this range
is 2, so the only outlier is 2.

Find the range, median, upper and lower quartiles, interquartile
range, and any outliers for each set of data.

1. 14, 16, 18, 24, 19, 15, 13 2. 29, 27, 24, 28, 30, 51, 28
11; 16; 19, 14; 5; no outliers 27; 28; 30, 27; 3; 51
3. 57, 60, 43, 55, 46, 43, 62, 31 4. 91, 92, 88, 89, 93, 95, 65, 85, 91

31; 50.5; 58.5, 43; 15.5; no outliers  30; 91; 92.5, 86.5; 6; 65

5. 104, 116, 111, 108, 113, 127, 109, 122, 115, 105 23; 112; 116, 108; 8; no outliers
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