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In the preceding section we introduced three types of
average values for a data set:

Mean
Median
Mode

However, some characfteristics of a set of data may nof
be evident from an examination of averages.
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Consider a soft-drink dispensing machine that
should dispense 8 oz of your selection info a cup.

The following table shows data for two of these

machines:
8.68 8.21
6.73 /.50
10.39 /.55
5.95 8.32

8.25 8.42
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MACHINE 1 | MACHINE 2

8.68 8.21
The mean data value for each machine is 8 oz. 4.73 7 50
However, look at the variation in data values for Machine 1.
: : : : : . 10.39 /.55
The quantity of soda dispensed is very inconsistent — in some cases the
soda machine overflows the cup, and in other cases too little soda is 5.95 8.32
dispensed. 8,05 8.47
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The range of a set of data values is the difference
pbetween the greatest data value and the least data

value.
Irle gjreclies nurrosr af auries
v clisaarnseells 10,97 clpiel [ne JrrmH@Jr 5
‘7 .79, Ine felpieje ai ine Aumoers ai
10.39 ourieess 5 10,97 =979 = 4 44 7,
5.95
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The range of a set of data is easy to compute, but it can
be deceiving.

The range is a measure that depends only on the two most
extreme values, and as such it is very sensitive.
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These deviations, represented by (x — x), are positive when
the data value x is greater than the mean x, and are
negative when x is less than the mean x.

The sum of all the deviations (x — x) is O for all sets of datq.

_ x x %

8.21 8.21 —-8.0 =0.21
/.50 7.50-8.0=-0.5
/.55 7.55-8.0=-0.45
8.32 8.32-8.0=0.32
8.42 8.42 - 8.0 =0.42
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Because the sum of all the deviations of the data values
from the mean is always 0, we cannot use the sum of the
deviations as a measure of dispersion for the set of data.

Instead, the standard deviation uses the sum of the
squares of the deviations.
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If xq, x5, X3, ..., Xy, IS Q pOpuUlation of N numbers with a mean of y, then the standard
deviation of the population is
. Jzu — )2
0o =

n
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Most statistical applications involve a sample rather
than a population, which is the complete set of dato

values.

Sample standard deviations are designated by the
owercase letters.

n those cases in which we do work with @
population, we designate the standard deviation of
fhe population by a o, which is the lowercase Greek

efter sigma.
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