1.3.7 Measuring Spread: The Standard Deviation

The five-number summary is not the most common numerical description of a distribution. That distinction
belongs to the combination of the mean to measure center and the standard deviation to measure spread.

The standard deviation s« measures.the average distance.of the

observations from their mean;,

Proced

ure:

The standard deviation is calculated by finding the
average of the squared distances and then taking
the square root. The.average squared difference

is called the variance.

Symbols/Formula:

Sx = \ (x(.“ ")2'

\ r)-—l

Example: These are the foot lengths (in cm) for a random sample of seven 14-year-olds from the United Kingdom:

25 22 20 25 24 24 28

The mean foot length is 24 cm.
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I\/Iany calculators report two standard deviations, giving you a choice of d|V|d|ng by norbyn-1.The former
is usually labeled.@y, the symbol for the standard deviation of a populat|on If your data set consists of the
entire population, then it’s appropriate to use oy. More:often; the data we’re examining come from a sample.
In.that case, we should use si. More important than the details of calculating s« are the properties that
determine the usefulness of the standard deviation:

Properties of the Standard Deviation
* sxmeasures spread about the mean and should.be.used only:.when.the.mean.is chosen.as the. measure of center.

* syisralways greater.than:or equal to 07 sy='0 only when:there'is no variability. This happens only when all

observations have the same value. Otherwise, s« > 0. Asithe'observations become more spread out:about their
mean,’sy gets larger.

* syhas'the'same units of measurement as the original observationszFor example, if you measure metabolic

rates in calories, both the mean X and the standard deviation syare also in calories. This is one reason to prefer
sx to the variance, which is in squared calories.

* Like the mean X, syiisinot resistant. A few outliers:can-make sy very large.”

The use of squared deviations makes sx even more sensitive than X to a few extreme observations.



Check your understanding, p. 64.

The heights (in inches) of the five starters on a basketball team are 67, 72, 76,76, and 84.
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2. Make a table that shows, for each value, its deviation from the mean and its squared deviation from the
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3. Show how to calculate the variance and standard deviation from the values in your table.
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4. Interpret the meaning of the standard deviation in this setting.
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1.3.9 Choosing Measure of Center and Spread

We now have a choice between two descriptions of the center and spread of a distribution:
1) the median and IQR,
< Or
2) X and s.
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Because X and s, are sensitive to extreme observations, they can be mnsleadmg when a distribution is strongly
C or hasqoutllers In these cases the med|an and IQR, whlch are both reS|stant to extreme values

e abetter summary.,We Il see in the next chapter that the mean and standard deviation are the natural
measures of center and spread for a very important class of symmetric distributions, the Normal distributions.

Choosing Measures of Center and Spread
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% Analyzing Data Sets —~, ! -//

data sets, in the “Do” step you should: = .

e Plot the distribution

e (Create a numerical summary which includes: 2
o Mean = A)W"L S
o Standard deviation g
o 5-Number Summary (min, Q1, median, Q3, max)

—



Example - Who Texts More—Males or Females? Pulling it all together

For their final project, a group of AP Statistics students investigated their belief that females text more than

males. They asked a random sample of students from their school to record the number of text messages sent
and received over a two-day period. Here are their data: -

Males: le: 44 28 %3 ST ¢ 5 I3 i3 W 4 I

Females: 112 203 102 54 379 305 179 24 127 65 41 27 298 6 I3

What conclusion should the students draw? Give appropriate evidence to support your answer.
(State, Plan, Do, Conclude)
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