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Measures of dispersion or variation  

Measures of centering are not sufficient to describe a set of data 

completely. 

 Some samples may have the same arithmetic mean despite the 

difference in the distribution of their data around their center.  

The degree of data homogeneity, such as the following two sets 

of data. 

 

It is noted that they have the same arithmetic mean and median, 

which are 100, while the two groups differ in terms of their 

dispersion around the center or middle. The degree to which we 

tend to spread digital data around a middle value is called the 

dispersion or distribution of data. The most important measures  
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of dispersion are (range, variance, standard deviation, and mean 

deviation). 

Mean deviation: It is the average of the absolute deviations 

from the arithmetic mean and is symbolized by the symbol 

(M.D) and is calculated according to 

for ungrouped data  

 

∑ |𝒚𝒊− �̅� | 

𝒏
M.D =  

Example: 

 Find the mean deviation of the following values 

𝑦𝑖 = 9,8,6,5,7 

 

Sol/ 
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for grouped data 

 

 

Example: 

 Find the mean deviation of the following frequency 

distribution table 

 

 

Sol/ 
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H.W/ Find the mean deviation of the following frequency 

distribution table 

 

 

 

 

 

 

 

Variance and standard deviation 

 We notice that the sum of the deviations of the sample elements 

(items) from their arithmetic mean (Ʃ|𝑦𝑖 − �̅�| = 0) because some 

of the deviations are positive and others are negative. To 

overcome this problem, it was treated by taking the absolute 

values of the deviations in (the average deviation), and it can be 

treated in another way, which is  

 



 

Email: Zahraa.Salah.Hadi@uomus.edu.iq 

 

6 
Al-Mustaqbal University 

Department of Techniques of Fuel and Energy Engineering   

        Second stage 

Subject: Engineering Statistics UOMU027046 

Lecturer:  Zahraa Salah Hadi 

 2𝑛𝑑term – Lect 5 

 

 

 

 

 

 

squaring the values of the deviations to obtain the sum of the 

squares of the deviations (sum squares) and it is symbolized by 

(SS). 

𝑆𝑆 = Ʃ(𝑦𝑖 − �̅�) 2 In order to take into account the sample size so 

that we can compare samples of different sizes, SS is divided by 

the degrees of freedom (n-1), which leads to obtaining the 

variance (Variance S2 ). 

for grouped data 

 

 

In the case of society, it is calculated according to 
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μ= In the middle of the computing community 

N= Number of community vocabulary 

 

The reason for taking (n-1) in the case of a sample is that when a 

sample is drawn, (n-1) of the observations are free values, while 

the remaining observation (the last) must complete its deviation 

from the arithmetic mean to zero, so the number of free values 

in any sample is (n-1), which is called degrees of freedom. In 

order to return the units of measurement for the sample items to 

their origin, the square root of the variance must be taken to 

obtain (𝑆 = √𝑆2), which is called the standard deviation. 
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Derivation 

 

 

 

 

 

 

 

 

 

for grouped data 
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Example: 

 Find the standard deviation of the following data using the 

shorthand method. 

yi= 9, 8, 6, 5, 7 

 

Sol/ 

 

 

 

 

 

  

 

Example: 

 Find the standard deviation of the following data: 
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Sol/ 

 

 

 

 

 

 

 

 

H.W/ 

Find the standard deviation of the following data: 
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The most important properties of variance and standard 

deviation 

1. When adding or subtracting a fixed number K from the values 

of observations, it does not affect the value of variance and 

standard deviation of those observations. 
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2. If each of the observation values is multiplied by a constant 

number (k), then 

• The variance of the resulting values = the variance of the 

original values * the square of k. 

• The standard deviation of the resulting values = the 

standard deviation of the original values * k. 

 


