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Measures of Variability 

(Dispersion or Variation)

Lesson
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Measures of Dispersion

The variation or dispersion in a set of data 

refers to how spread out the observations 

are from each other.

The variation is small when the observations 

are close together. There is no variation if the 

observations are the same.



➢Measures of dispersion are important for 

describing the spread of the data, or its variation 

around a central value . or express quantitatively 

the degree of variation or dispersion of values.

➢There are various methods that can be used to 

measure the dispersion of a dataset, each with its 

own set of advantages and disadvantages.
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Measures of Dispersion



The Range:

➢The difference between the largest and 

smallest sample values

➢If X1,X2,………..,Xn are the values of 

observations in a sample then range is given 

by: 
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find The range of  (12, 24, 19, 20, 7) .

Solution:
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The Range (Example):

17724 =−=Range

➢One of the simplest measures of variability 

to calculate.

➢Depends only on extreme values and 

provides no information about how the 

remaining data is distributed.



If    X1,X2,………..,XN are the population 

values, then the population variance is:
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The Population Variance:

Using summation form: 
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Where μ is population mean



If    X1,X2,………..,Xn are the sample 

values, then the sample variance is:
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The Sample Variance:

Using summation form: 

( ) ( ) ( )
1

.........
22

2

2

12

−
−++−+−

=
n

XXXXXX
S n

( )
=

−
−

=
n

i

i XX
n

S
1

22

1

1



9

The Sample Variance:

Where: 

is the sample mean.nXX
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(n −1) : is called the degrees of freedom 

(df) associated with the sample 

variance S2.

Note: 
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The Sample Standard Deviation :

The standard deviation is another 

measure of variation. It is the square 

root of the variance, i.e., it is:
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Compute the sample variance and standard 

deviation of the following observations 

(ages in year): 10, 21, 33, 53, 54.
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Solution
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Example 1 :
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The sample standard deviation is:

41.197.3762 === SS



(It is simple and more accurate)

The Sample Variance(another formula):

1
1

22

2

−

−
=

=

n

XnX

S

n

i

i

Another Formula for Calculating S2:
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The Sample Variance(another formula):

For the previous Example,
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Interquartile range rule=IQR 
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