
MEASURES OF DISPERSION 

 
Why dispersion? 

 
Measures of central tendency, Mean, Median, Mode, etc., indicate the central position of a 
series. They indicate the general magnitude of the data but fail to reveal all the peculiarities 
and characteristics of the series. In other words, they fail to reveal the degree of the spread out 
or the extent of the variability in individual items of the distribution. This can be explained by 
certain other measures, known as ‘Measures of Dispersion’ or Variation. 

 
We can understand variation with the help of the following example : 

Series I Series 
II 

Series 
III 

10 2 12 
10 8 7 
10 20 11 
30 30 30 

 

In all three series, the value of arithmetic mean is 10. On the basis of this average, we can say 
that the series are alike. If we carefully examine the composition of three series, we find the 
following differences: 

1. In case of 1st series, three items are equal; but in 2nd and 3rd series, the items are 
unequal and do not follow any specific order. 

2. The magnitude of deviation, item-wise, is different for the 1st, 2nd and 3rd series. But 
all these deviations cannot be ascertained if the value of simple mean is taken into 
consideration 

3. In these three series, it is quite possible that the value of arithmetic mean is 10; but the 
value of median may differ from each other.  The value of Median’ in 1st series is 10, 
in 2nd series = 8 and in 3rd series = 7. Therefore, the value of the Mean and Median 
are not identical. 

4. Even though the average remains the same, the nature and extent of the distribution of 
the size of the items may vary. In other words, the structure of the frequency 
distributions may differ even though their means are identical. 

 
What is Dispersion? 

 
Simplest meaning that can be attached to the word ‘dispersion’ is a lack of uniformity in the 
sizes or quantities of the items of a group or series. According to Reiglemen, “Dispersion is the 
extent to which the magnitudes or quantities of the items differ, the degree of diversity.” The 
word dispersion may also be used to indicate the spread of the data. In all these definitions, we 
can find the basic property of dispersion as a value that indicates the extent to which all other 
values are dispersed about the central value in a particular distribution. 



Definition:  A measure of dispersion is defined as either as a measure of the scatter of the 
observations among themselves or as a measure of scatter of the items  from an average or a 
measure of central tendency. 

Properties of a good measure of Dispersion 

 
There are certain pre-requisites for a good measure of dispersion: 

1. It should be simple to understand. 
2. It should be rigidly defined.   
3. It should be easy to compute. 
4. It should be rigidly defined. 
5. It should be based on each individual item of the distribution. 
6. It should be capable of further algebraic treatment. 
7. It should have sampling stability. 
8. It should not be unduly affected by the extreme items. 

 

Types of Dispersion (Absolute and relative measures of dispersion) 

 
The measures of dispersion can be either ‘absolute’ or “relative”. Absolute measures of 
dispersion are expressed in the same units in which the original data are expressed. For 
example, if the data is the consumption of rice then it is  expressed in kilograms; the absolute 
dispersion will provide the value in kilograms. The only difficulty is that if two or more series 
are expressed in different units, the series cannot be compared on the basis of dispersion. 

  
‘Relative’ or ‘Coefficient’ of dispersion is the ratio or the percentage of a measure of absolute 
dispersion to an appropriate average. The basic advantage of this measure is that it is free of 
units of measurement and hence  two or more series can be compared with each other despite 
the fact they are expressed in different units. Theoretically, ‘Absolute measure’ of dispersion 
is better. But from a practical point of view, relative or coefficient of dispersion is considered 
better as it is used to make comparison between series. 

Methods of Dispersion 

The commonly used measures of dispersion are : 

Absolute measures  
(a) Range 
(b) Quartile Deviation (Semi-inter quartile range) 
(c) Mean Deviation 
(d) Standard deviation  

Relative measures  
(a) Coefficient of Range 
(b) Coefficient of Quartile Deviation 



(c) Coefficient of Mean Deviation 
(d) Coefficient of variation. 

  

Range 

 
It is the simplest method of studying dispersion. Range is the difference between the smallest 
value and the largest value of a series. While computing range, we do not take into account 
frequencies of different groups. 

Formula:  

Range = L – S 

Coefficient of Range = . 

where, L represents largest value in a distribution  and S represents smallest value in a 
distribution for the row and the ungrouped data.  For the groups data L is the upper limit of the 
last class and S is the lower limit of the first class. 

 
We can understand the computation of range with the help of examples of different series, 
(i) Raw Data: Marks out of 50 in a subject of 12 students, in a class are given as follows: 
12, 18, 20, 12, 16, 14, 30, 32, 28, 12, 12 and 35. 

 
In the example, the maximum or the highest marks obtained by a candidate is ‘35’ and the 
lowest marks obtained by a candidate is ‘12’. Therefore, we can calculate range; 
L = 35 and S = 12 

Range = L – S = 35 – 12 = 23  

Coefficient of Range =  =  = 0.622. 

 

(ii) Discrete Series 

Value  10 11 12 13 14 

Frequency 3 12 13 12 8 

 

We are given an ungrouped frequency distribution.  The least value is 10 and largest value 14. 

L = 14 and S = 10 

Range = L – S = 14 – 10 = 4  

Coefficient of Range =  =  = 0.167 

(iii) Continuous Series 



Marks  10-20 20-30 30-40 40-50 

Frequency      5    15    16     4 

We are given an grouped frequency distribution.  The lower limit of the first class is 10 and 
upper limit of the final class is 50. 

Range = L – S = 50 – 10 = 4  

 

Coefficient of Range =   =  =0.667 

 
Range is a simplest method of studying dispersion. It takes lesser time to compute the 
‘absolute’ and ‘relative’ range. Range does not take into account all the values of a series, i.e. 
it considers only the extreme items and middle items are not given any importance. Therefore, 
Range cannot tell us anything about the character of the distribution. Range cannot be 
computed in the case of “open ends’ distribution i.e., a distribution where the lower limit of the 
first group and upper limit of the higher group is not given. The concept of range is useful in 
the field of quality control and to study the variations in the prices of the shares etc. 

 

Quartile Deviations (Q.D.) 

 

The Quartile Deviation is a simple way to estimate the spread of a distribution about a 
measure of its central tendency (usually the mean). So, it gives you an idea about the range 
within which the central 50% of your sample data lies. Consequently, based on the quartile 
deviation, the Coefficient of Quartile Deviation can be defined, which makes it easy to compare 
the spread of two or more different distributions. 

The quartiles are those values which divide the entire data into four equal parts.  Thus 
we have three quartiles, Lower quartile or first quartile (Q1) Middle quartile or second quartile   
(Q2) and Upper quartile or third quartile (Q3). 

Lower quartile or first quartile (Q1) is that value which divide the data in the ration1:3 and 
Upper quartile or third quartile (Q3) is that value which divide the entire data in the ration 3:1.  
Middle quartile or second quartile   (Q2) is the median. 

The concept of ‘Quartile Deviation does take into account only the values of the ‘Upper quartile 
(Q3) and the ‘Lower quartile’ (Q1). Quartile Deviation is also called ‘inter-quartile range’. It is 
a better method when we are interested in knowing the range within which certain proportion 
of the items fall. 

 

Quartile Deviation’ is defined as 𝑄𝐷 =  

and 



Coefficient of Quartile Deviation = . 

Formally, the Quartile Deviation is equal to the half of the Inter-Quartile Range and therefore 
we also call it the Semi Inter-Quartile Range. 
 

For the row data Q1 is that observation which comes in the  th position and Q3 is that 

observation which comes in the  th position when the data are arranged in ascending or 

increasing order of magnitude.  For the discrete data Q1 is that observation which comes in the 

 th position and Q3 is that observation which comes in the  th position judged from the less 

than cumulative frequency table. 

In the case of grouped frequency table the following formulas are used to calculate Q1 and Q3 

 

𝑄 = 𝑙 +

𝑁
4

− 𝑚 𝑐

𝑓
 

and 

𝑄 = 𝑙 +

3𝑁
4

− 𝑚 𝑐

𝑓
 

where l1 and l3 are the lower bounds, f1 and f2 are the frequencies and c1 and c3 are the class 
limit of the first and third quartile class and m1 and m2 are the less than cumulative frequencies 

up to those classes. First and third quartile class are those classes in which  the   the  th 

observations falls. 

Advantages of Quartile Deviation 

Some of the important advantages are : 

1. It is easy to calculate. We are required simply to find the values of Q1 and Q3 and then 
apply the formula of absolute and coefficient of quartic deviation. 

2. It has better results than range method. While calculating range, we consider only the 
extreme values that make dispersion erratic, in the case of quartile deviation, we take 
into account middle 50% items. 

3. The quartile deviation is not affected by the extreme items. (The Quartile Deviation 
doesn’t take into account the extreme points of the distribution. Thus, the dispersion or 
the spread of only the central 50% data is considered.) If the scale of the data is changed, 
the QD also changes in the same ratio. 

4. It is the best measure of dispersion for open-ended systems (which have open-ended 
extreme ranges). 

5. It is less affected by sampling fluctuations in the dataset as compared to the range 
(another measure of dispersion). 

 



Disadvantages 

 
1. It is completely dependent on the central items. If these values are irregular and 

abnormal the result is bound to be affected. 
2. All the items of the frequency distribution are not given equal importance in finding the 

values of Q1 and Q3. Because it does not take into account all the items of the series, 
considered to be inaccurate. 

3. Since it is solely dependent on the central values in the distribution, if in any 
experiment, these values are abnormal or inaccurate, the result would be affected 
drastically 

This method of calculating dispersion can be applied generally in case of open end series where 
the importance of extreme values are not considered. 

 

Mean Deviation or Average deviation 

 
The range and the ‘QD’ roughly gives us some idea of variability. The range of two series 
may be the same or the quartile deviation of two series may be same, yet the two series may 
be dissimilar. Neither the range nor the ‘QD’ speaks of the composition of the series. These 
two measures do not take into consideration the individual scores.  

The method of average deviation or ‘the mean deviation’, as it is called sometimes, tends to 
remove a serious shortcoming of both methods (Range and ‘QD’). The average deviation is 
also called the first moment of dispersion and is based on all the items in a series.  

Mean deviation or Average deviation is defined as a value which is obtained by taking the 
average of the deviations of various items from a measure of central tendency Mean or Median 
or Mode, ignoring negative signs.  

Generally, the measure of central tendency from which the deviations arc taken, is specified in 
the problem. If nothing is mentioned regarding the measure of central tendency specified than 
deviations are taken from median because the sum of the deviations (after ignoring negative 
signs) is minimum.  

For the row data 𝑥 , 𝑥 , … , 𝑥  the mean deviation about an average A (Mean or Median or 
Mode) is defined as 

M.D. about A =  ∑|𝑥 − 𝐴| =
∑| |

 

For the frequency data with 𝑥 , 𝑥 , … , 𝑥  as the observation (or mid values) and 𝑓 , 𝑓 , … , 𝑓   as 
frequencies mean deviation about an average A is defined as 

M.D. about A =  ∑|𝑥 − 𝐴| 𝑓  

The coefficient of MD is defined as 

Coefficient of MD = 
.   

. 



Advantages of Mean Deviations 

1. Mean deviation takes into account all the items of a series and hence, it provides 
sufficiently representative results. 

2. It simplifies calculations since all signs of the deviations are taken as positive. 
3. Mean Deviation may be calculated either by taking deviations from Mean or Median 

or Mode. 
4. Mean Deviation is not affected by extreme items. 
5. It is easy to calculate and understand. 
6. Mean deviation is used to make healthy comparisons. 

Disadvantages of Mean Deviations 

1. It is illogical and mathematically unsound to assume all negative signs as positive signs. 
2. Because the method is not mathematically sound, the results obtained by this method 

are not reliable. 
3. This method is unsuitable for making comparisons either of the series or structure of 

the series. 

This method is more effective during the reports presented to the general public or to groups 
who are not familiar with statistical methods. 

Uses of M.D:  

1. When it is desired to weigh all the deviations according to their size.  
2. When it is required to know the extent to which the measures are spread out on either 

side of the mean.  
3. When extreme deviations unduly influence the standard deviation.  

Interpretation of Mean Deviation: 

For interpreting the mean deviation, it is always better to look into it along with the mean and 
the number of cases. Mean is required because the mean and the mean deviation are 
respectively the point and the distance on the same scale of measurement.  

Without mean, the mean deviation cannot be interpreted, as there is no clue for the scale of 
measurement or the unit of measurement. The number of cases is important because the 
measure of dispersion depends on it. For less number of cases, the measure is likely to be 
more.  

Computation of Mean Deviation (Ungrouped data):  

Example : Find mean deviation for the following set of variates:  

X = 55, 45, 39, 41, 40, 48, 42, 53, 41, 56  

Solution:  

In order to find mean deviation we first calculate mean for the given set of observations.  



The deviations and the absolute deviations are given in Table 4.2:  

 

 

Example: Find the mean deviation for the scores given below:  

25, 36, 18, 29, 30, 41, 49, 26, 16, 27  

The mean of the above scores was found to be 29.7.  

For calculating the mean deviation: 

 



Note: 

If you apply some algebra, you can see that ∑ (X – M) is zero   

 

Computation of Mean Deviation (grouped data):  

Mean Deviation (frequency data): 

Let𝒙𝟏, 𝒙𝟐, … , 𝒙𝒏be the observations or mid values and 𝒇𝟏, 𝒇𝟐, … , 𝒇𝒏 be the frequencies 
then the mean deviation is defined as  

Mean deviation = 
∑| |

=
∑| |

 

Find the mean deviation for the following frequency distribution:  

 

Here, in column 1, we write the c.i. ‘s, in column 2, we write the corresponding frequencies, 
in column 3, we write the mid-points of the c.i. ‘s which is denoted by ‘X’, in column 4, we 
write the product of frequencies and mid-points of the c.i. ‘s denoted by X, in column 5, we 
write the absolute deviations of mid-points of c.i. from the mean which is denoted by |d| and 
in column 6, we write the product of absolute deviations and frequencies, denoted by |fd|.  

 

 



Standard Deviation or S.D. and Variance: 

Out of several measures of dispersion, the most frequently used measure is ‘standard 
deviation’. It is also the most important because of being the only measure of dispersion 
amenable to algebraic treatment.  

Here also, the deviations of all the values from the mean of the distribution are considered. 
This measure suffers from the least drawbacks and provides accurate results.  

It removes the drawback of ignoring the algebraic signs while calculating deviations of the 
items from the average. Instead of neglecting the signs, we square the deviations, thereby 
making all of them positive.  

It differs from the AD or MD,  in several respects:  

In computing AD or MD, we disregard signs, whereas in finding SD we avoid the difficulty 
of signs by squaring the separate deviations;  

The squared deviations used in computing SD are always taken from the mean, never from 
the median or mode.  

The standard deviation, S is extremely useful in judging the representativeness of the mean. 
The concept of standard deviation, which was introduced by Karl Pearson has a practical 
significance because it is free from all defects, which exists in a range, quartile deviation or 
average deviation. 

 
Standard deviation is calculated as the square root of average of squared deviations taken from 
actual mean. It is also called root mean square deviation. The square of standard deviation i.e., 
S2 is called ‘variance’. 

Calculation of standard deviation  

For the row data 𝑥 , 𝑥 , … , 𝑥  the standard deviation is defined as 

S =  ∑(𝑥 − �̅�)    = ∑ 𝑥 − �̅�  

where �̅� is the arithmetic mean. 

For the frequency data with 𝑥 , 𝑥 , … , 𝑥  as the observation (or mid values) and 𝑓 , 𝑓 , … , 𝑓   as 
frequencies Standard is defined as 

S =  ∑(𝑥 − �̅�) 𝑓   = ∑ 𝑥 𝑓 − �̅�  

Advantages of Standard Deviation 

1. Standard deviation is the best measure of dispersion because it takes into account all 
the items and is capable of future algebric treatment and statistical analysis. 

2. It is possible to calculate standard deviation for two or more series. 



3. This measure is most suitable for making comparisons among two or more series 
about variability. SD is rigidly defined and its value is always definite.  

4. It is the most widely used and important measure of dispersion. It occupies a central 
position in statistics.  

5. Like mean deviation, it is based on all the values of the distribution.  
6. Here, the signs of deviations are not disregarded, instead they are eliminated by 

squaring each of the deviations.  
7. It is the master measure of variability as it is amenable to algebraic treatment and is 

used in correlational work and in further statistical analysis.  
8. It is less affected by fluctuations of sampling.  
9. It is the reliable and most accurate measure of variability. S.D. always goes with the 

mean which is the most reliable measure of central tendency.  
10. It provides a standard unit of measure that possesses comparable meaning from one 

test to another. Moreover, the normal curve is directly related to S.D.  
 

Disadvantages 

1. It is difficult to compute and it is not easily understood.. 
2. It assigns more weights to extreme items and less weights to items that are nearer to 

mean. It is because of this fact that the squares of the deviations which are large in size 
would be proportionately greater than the squares of those deviations which are 
comparatively small. 

Uses of S.D:  

Standard deviation is used:  

1. When the most accurate, reliable and stable measure of variability is wanted.  
2. When more weight is to be given to extreme deviations from the mean.  
3. When coefficient of correlation and other statistics are subsequently computed.  
4. When measures of reliability are computed.  
5. When scores are to be properly interpreted with reference to the normal curve.  
6. When standard scores are to be computed.  
7. When we want to test the significance of the difference between two statistics.  
8. When coefficient of variation, variance, etc. are calculated.  

Mathematical properties of standard deviation (σ) 

1. If deviations of given items are taken from arithmetic mean and squared 
then the sum of squared deviation should be minimum,  

2. If different values are increased or decreased by a constant, the standard 
deviation will remain the same.  

3. If different values arc multiplied by a constant then the standard deviation 
will be multiplied by that constant. 

4. If each observed value is divided by a constant value, S.D. of the new 
observations will also be divided by the same constant. 



Computation of S.D. (Ungrouped data): There are two ways of computing S.D. for 
ungrouped data: 

 (a) Direct Method:  

Find the standard deviation for the scores given below:  

X = 12, 15, 10, 8, 11, 13, 18, 10, 14, 9  

This method uses formula (18) for finding S.D. which involves the following steps: 

SD = S = 
∑( ̅)

 = 
∑

− �̅�   =
∑

 

Step 1: Calculate arithmetic mean of the given data:  

 

Step 2: 

Write the value of the deviation d i.e. X –𝑋 against each score in column 2. Here the 
deviations of scores are to be taken from 12. Now you will find that ∑d or ∑ (X –𝑋) is equal 
to zero. Think, why is it so? Check it. If this is not so, find out the error in computation and 
rectify it.  

Step 3: 

Square the deviations and write the value of d2 against each score in column 3. Find the sum 
of squared deviations. ∑d2 = 84 . 

Table 4.5 Computation of S.D:  

 



 

The required standard deviation is 2.9.  

Step 4: 

Calculate the mean of the squared deviations and then find out the positive square root for 
getting the value of standard deviation i.e. σ.  

Using formula (19), the Variance will be S2 = ∑d2/N = 84/10 = 8.4  

(b) Short-cut Method: 

In most of the cases the arithmetic mean of the given data happens to be a fractional value 
and then the process of taking deviations and squaring them becomes tedious and lime 
consuming in computation of S.D.  

To facilitate computation in such situations, the deviations may be taken from an assumed 
mean. The adjusted short-cut formula for calculating S.D. will then be,  

 

where,  

d = Deviation of the score from an assumed mean, say AM; i.e. d = (X – AM).  

d2 = The square of the deviation.  

∑d = The sum of the deviations.  

∑d2 = The sum of the squared deviations.  

N = No. of the scores or variates.  

The computation procedure is clarified in the following example:  

Find S.D. for the scores given in table 4.5 of X = 12, 15, 10, 8, 11, 13, 18, 10, 14, 9. Use 
short-cut method.  

Let us take assumed mean AM = 11.  

The deviations and squares of deviations needed in formula are given in the following 
table: 



 

Putting the values from table in formula, the S.D. 

 

The short-cut method gives the same result as we obtained by using direct method in previous 
example. But short-cut method tends to reduce the calculation work in situations where 
arithmetic mean is not a whole number.  

Computation of S.D. (Grouped data):  

(a) Long Method/Direct Method:  

S = 
∑( ̅)

 = 
∑

− �̅�  =
∑

 

Find the S.D. for the following distribution:  

 

Here also, the first step is to find the mean M, for which we have to take the mid-points of the 
c.i’s denoted by X’ and find the product fX.’. Mean is given by ∑fx’/N. The second step is to 
find the deviations of the mid-points of class intervals X’ from the mean i.e. X’- M denoted 
by d.  

The third step is to square the deviations and find the product of the squared deviations and 
the corresponding frequency.  

 



To solve the above problem, c.i.’s are written in column 1, frequencies are written in column 
2, mid-points of c.i’s i.e. X’ are written in column 3, the product of fX’ is written in column 
4, the deviation of X’ from the mean is written in column 5, the squared deviation d2 is 
written in column 6, and the product fd2 is written in column 7,  

As shown below:  

 

So, the deviations of the midpoints are to be taken from 11.1.  

 

Thus, the required standard deviation is 4.74.  

(b) Short-cut Method:  

Sometimes, in direct method, it is observed that the deviations from the actual mean results in 
decimals and the values of d2 and fd2 are difficult to calculate. In order to avoid this problem 
we follow a short cut-method for calculating standard deviation.  

In this method, instead of taking the deviations from actual mean, we take deviations from a 
suitably chosen assumed mean, say A.M.  

The following formula is then used for calculating S.D: 

 

Where d is deviation from assumed mean.  

 



The following steps are then involved in the computation of standard deviation:  

(i) Obtain deviations of the variates from assumed mean A.M. as d = (X – AM)  

(ii) Multiply these deviations by corresponding frequencies to get the column fd. The sum of 
this column gives ∑fd.  fd with corresponding deviation (d)  

(iii) Multiply to get the column fd 2. The sum of this column will be ∑fd 2.  

(iv) Use formula (22) to find S.D.  

Using short-cut method find S.D. of the data in table 4.7.  

Solution:  

Let us take assumed mean AM = 10. Other calculations needed for calculating S.D. are given 
in table 4.8.  

 

 

Putting values from table  

 

Using the formula (19), the variance  

 

 



(c) Step-Deviation Method:  

In this method, in column 1 we write c.i. ‘s; in column 2 we write the frequencies; in 
column 3 we write the values of d, where d = X’-AM/i; in column 4 we write the product 
of fd, and in column 5, We write the values of fd2, as shown below:  

 

Here, Assumed Mean is the mid-point of the c.i. 9-11 i.e. 10, so the deviations d‘s have been 
taken from 10 and divided by 3, the length of c.i. The formula for S.D. in step-deviation 
method is  

 

wherei = length of the c.i’s,  

f= frequency;  

d = deviations of the mid-points of c.i. ‘s from the assumed mean (AM) in class interval 
(i) units, Which can be stated:  

 

Putting values from the table  

 

The procedures of calculation can also be stated in following manner: 



 

Combined Standard Deviation: 

When two sets of scores have been combined into a single lot, it is possible to calculate the S 
of the total distribution from the S’ s of the two component distributions.  

The formula is:  

�̅� =  
𝑛 �̅� + 𝑛 �̅�

𝑛 + 𝑛
 

𝑆 =
𝑛 𝑆 + 𝑛 𝑆 + 𝑛 𝑑 +𝑛 𝑑

𝑛 + 𝑛
 

Where S1 , = SD of distribution 1  
S2 = SD of distribution 2  
d1 = �̅� − �̅� 
d2 = �̅� − �̅� 
n1 = No. of cases in distribution 1.  
n2 = No. of cases in distribution 2.  
An example will illustrate the use of the formula.  

Suppose we are given the means and SD’s on an Achievement Test for two classes differing 
in size, and are asked to find the o of the combined group.  

Data are as follows:  

 

First, we find that  



 

 

The formula (24) can be extended to any number of distributions. For example, in the case of 
three distributions, it will be  

Combined Standard Deviation k population: 

Let �̅� , … , �̅�  be the mean and 𝑆 , … , 𝑆   be the mean and SD of k population of size 𝑛 , … , 𝑛  

Then the combined mean and SD is given by 

�̅� =  
𝑛 �̅� + 𝑛 �̅� + ⋯ + 𝑛 �̅�

𝑛 + 𝑛 + ⋯ + 𝑛
 

𝑆 =
𝑛 𝑆 + 𝑛 𝑆 + ⋯ + 𝑛 𝑆 + 𝑛 𝑑 +𝑛 𝑑 + ⋯ + 𝑛 𝑑

𝑛 + 𝑛 + ⋯ + 𝑛
 

where    di = �̅� − �̅�. 

Effect of Change of origin and Scale on SD 

Let 𝑥 , 𝑥 , … , 𝑥  be observations and a and c (>0) be two real numbers.  Define 𝑢 =   i= 

1,2, …, n.    Let  𝑆  and 𝑆  be the SDs of x’s and u’s. Then 𝑆  = c 𝑆 . 

Variance 

The square of Standard deviations is referred to as variance. Or in simple words square of 
standard of deviation is called the Second Moment of Dispersion or Variance.  

Measurements of Relative Dispersion (Coefficient of Variation):  

The measures of dispersion give us an idea about the extent to which scores are scattered 
around their central value. Therefore, two frequency distributions having the same central 
values can be compared directly with the help of various measures of dispersion.  



The coefficient of Variation (CV) is defined as 

Coefficient of Variation (CV) == 
𝑺𝑫

𝑴𝒆𝒂𝒏
× 𝟏𝟎𝟎  = 

̅
  100. 

(Coefficient Of variation or coefficient of relative variability)  

CV gives the percentage which σ is of the test mean. It is thus a ratio which is independent of 
the units of measurement.  

CV is restricted in its use owing to certain ambiguities in its interpretation. It is defensible 
when used with ratio scales—scales in which the units are equal and there is a true zero or 
reference point.  

For example, CV may be used without hesitation with physical scales—those concerned with 
linear magnitudes, weight and time.  

(Coefficient Of variation or coefficient of relative variability)  

CV gives the percentage which σ is of the test mean. It is thus a ratio which is independent of 
the units of measurement.  

CV is restricted in its use owing to certain ambiguities in its interpretation. It is defensible 
when used with ratio scales—scales in which the units are equal and there is a true zero or 
reference point.  

For example, CV may be used without hesitation with physical scales—those concerned with 
linear magnitudes, weight and time.  

Two cases arise in the use of CV with ratio scales:  

(1) When units are dissimilar, and  

(2) when 𝑥′ s are unequal, the units of the scale being the same.  

1. When units are unlike:  

A group of 10 years old boys has a mean height of 137 cm. with ao of 6.2 cm. The same 
group of boys has a mean weight of 30 kg. with a of 3.5 kg. In which trait, is the group more 
variable?  

Obviously, we cannot compare centimetres and kilograms directly, but we can compare the 
relative variability of the two distributions in terms of V.  

In the present example, two groups not only differ in respect of mean but also in units of 
measurements which is cm. in the first case and kg. in the second. Coefficient of variation 
may be used to compare the variability of the groups in such a situation.  

We, thus calculate:  



 

Thus, from the above calculation it appears that these boys are about twice as variable 
(11.67/4.53 = 2.58) in weight as in height.  

2. When means are unequal, but scale units are the same:  

Suppose we have the following data on a test for a group of boys and a group of men:  

 

Then, compare:  

(i) The performance of the two groups on the test.  

(ii) The variability of scores in the two groups.  

Solution:  

(i) Since the mean score of group of boys is greater than that of men, therefore, boys group 
has given a better performance of the test.  

(ii) For comparing two groups in respect of variability among scores, coefficient of variations 
are calculated V of boys = 26.67 and V of men = 38.46.  

Therefore, the variability of scores is greater in group of men. The students in boys’ group, 
having a lesser C. V., are more consistent in scoring around their average score as compared 
to the men’s group.  

Relationship between range quartile deviation, mean deviation and 
standard deviation  

Some empirical relation between various measures of dispersion are 

1. Range = 6 SD 

2. QD =  SD 

3. QD =  MD 

4. MD =  SD  

Mean ± SD includes 61.3% per cent of the observations 

Mean ±2 SD includes 95.4% per cent of the observations 

Mean ± 3 SD includes 99.7 % per cent of the observations 


