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To calculate the standard deviation of n numbers, it is helpful
to use the following procedure:
Determine the mean of the n numbers.

For each number, calculate the deviation (difference) between the
number and the mean of the numbers.

Calculate the square of each of the deviations and find the sum of
these squared deviations.

If the data is a population, then divide the sum by n. If the datais a
sample, then divide the sum by n — 1.

Find the square root of the quotient in Step 4.
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The following numbers were obtained by sampling a population:
3,4,7,11,15

Find the standard deviation of the sample.

3+4+7+11+15 40

£ = 5 5
T
3-8=-5
4 4-8=-4
7-8=-1
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The following numbers were obtained by sampling a population:
3,4,7,11,15

Find the standard deviation of the sample.

3 3-8=-5 (=5)2=25

4 4-8=-4 (—4)%=16

7 7-8=-1 (-1)2=1 100 25
T

11 11-8=3 (3)2=9

15 15-8=7 (7)2=49
- Sum 100 iﬁ COLUMBUS STATE
UNIVERSITY
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A consumer group has tested a sample of 8 size-D batteries from each of 3 companies.
The results of the tests are shown in the following table.

According to these tests, which company produces batteries for which the values
representing hours of constant use have the smallest standard deviatione

Company Hours of constant use per
battery

A 6.2,6.4,7.1,59,8.4,52,7.5 9.3

B 68,62, 72,59,70,7.4,7.3,8.2

C 6.1,6.6,73,57,7.1,7.6,7.1,8.5 COLUMBUS STATE
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Hours of constant use per battery

A 6.2,6.4,7.1,59,84,52,7.5 9.3
B 6.8,6.2,72,59,70,7.4,7.3,8.2
C 6.1,6.6,73,5.7,7.1,7.6,7.1,8.5

Standard Delvjc’r,ion for A batteries: :
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Hours of constant use per battery

A 6.1,6.5,7.1,5.9,83,53,7.5 9.3
B 6.8,6.2,72,59,70,7.4,7.3,8.2
C 6.1,6.6,73,5.7,7.1,7.6,7.1,8.5

Standard Deviation for B batteries:
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Hours of constant use per battery

A 6.2,6.4,7.1,5.9,83,53,7.5 9.3
B 6.8,6.2,72,59,70,7.4,7.3,8.2
C 6.1,6.6,7.3,5.7,7.1,7.6,7.1,8.5

Standard Deviation for C batteries:
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The baftteries from B company have the smallest
standard deviation.

According to these results, the B company
produces the most consistent batteries with
regard 1o life expectancy under constant use.
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A staftistic known as the variance Is also used as a measure of
dispersion.

The variance for a given set of data is the square of the standard
deviation of the data.

The mathematical notations that are used to denote standard
deviations and variances are shown here:

o Is the standard deviation of a population
a? is the variance of a population

S Is the standard deviation of a sample

s? is the variance of a sample
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FInd the variance for the sample 3,4, 7, 11, 15
Recall that this is the sample from a previous

example.
Jplralelr areviaus exelnnlale, We iaupiel 5 = /25
P/elflelgiestistigisgelYelcstaifigiSisreltielelrelelsvieffio)

oL

I
¢ >

S
Ul
—— 7
|

NS

AN Q)

I USH I EN @@ REENSES:

COLUMBUS STATE

UNIVERSITY

=2



Can the variance of a data set be less
than the standard deviation of the data
sete

e fale elflelniea 15 eSS felelnl rre sielpielelre
claVielflon Weaenevar ine srelpielelfel elevielrier)
[SHESSHG@RNE

_ COLUMBUS STATE
~ UNIVERSITY




Although the variance of a set of data is an important
measure of dispersion, it has a disadvantage that is not shared

by the standard deviation:

the variance does not have the same unit of measurement as the
original data.

For instance, if a set of data consists of fimes measured in
hours, then the variance will be measured in hours squared.

The standard deviation of this data set is the square root of the
variance, and as such it is measured in hours, which is a more
Intuitive unit of measure.
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