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Measures of Variability (िवचलनशीलतेची प रमाणे )

A measure of variability is a summary statistic that represents the amount of 
dispersion in a dataset. How spread out are the values? While a measure of 
central tendency describes the typical value, measures of variability define 
how far away the data points tend to fall from the centre. We talk about 
variability in the context of a distribution of values.variability in the context of a distribution of values.

Variability refers to how spread out a group of data is. In other words, 
variability measures how much your scores differ from each other. 
Variability is also referred to as dispersion or spread. 

एखा ा गटातील ा ांक हे क ीय वृ ी ा वर व खाली कसे पसरलेले आहेत. 
हे दशिवणा या बाबीस िवचलनशीलता असे णतात. ही प रवतनशीलता 
दशिवणा या परीमानांना  प रवतनशीलतेची प रमाणे णतात .



Measures of Variability : िवचलनशीलतेची  प रमाणे 
1. Range :िव ार 

2. Quartile Deviation :चतुथक िवचलन /चतुथक िव ार 

3. Average/Mean Deviation  : सरासरी िवचलन 

4. Standard Deviation : माण िवचलन 4. Standard Deviation : माण िवचलन 



Quartile Deviation : चतुथक िवचलन 
• A median divides a given dataset into two equal halves. similarly, the quartiles 

are used to divide a given dataset into four equal halves. Therefore, logically 
there should be three quartiles for a given distribution, but if you think about 
it, the second quartile is equal to the median itself! We’ll deal with the other 
two quartiles, 

• िदले ा ा ांकाना उतर ा माने िल न ेणीचे चार समान भाग करणारे िबंदू 
णजे चतुथक होय .

िबंदू
णजे चतुथक होय .

First Quartile (Q1)
• The first quartile or the lower quartile or the 25th percentile, also denoted 

by Q1, corresponds to the value that lies halfway between the median and the 
lowest value in the distribution (when it is already sorted in the ascending 
order). Hence, it marks the region which encloses 25% of the initial data.

• ेणीतील ा ांक हे उतर ा माने िलिहले असता सवात खाल ा 
ा ांकापासून सु वात क न ेणीतील ा िबंदुखाली एकूण ा ांका ा  
२५% ा ांक राहतील ा िबंदुस थम चतुथक णतात .



Second Quartile (Q2) means median

Third Quartile (Q3) :
The third quartile or the upper quartile or 75th percentile, also denoted 

by Q3, corresponds to the value that lies halfway between the median and 
the highest value in the distribution (when it is already sorted in the 
ascending order). It, therefore, marks the region which encloses the 75% 
of the initial data or 25% of the end data.

ेणीतील ा ांक हे उतर ा माने िलिहले असता सवात खाल ा ा ांकापासून 
सु वात क न ेणीतील ा िबंदुखाली एकूण ा ांका ा  75% ा ांक 
राहतील ा िबंदुस थम चतुथक णतात .



Quartile Deviation (Q):

The Quartile Deviation(QD) is half of the difference between the upper and 
lower quartiles. Mathematically we can define as:

Quartile Deviation ( Q) = (Q3 – Q1) / 2.

• Quartile deviation is based on the difference between the first quartile 
(Q1)and the third quartile (Q3)in the frequency distribution and the 
difference is also known as the inter quartile range, the difference divided 
by two is known as quartile deviation or semi inter quartile range.

वारंवा रता  िवतरणा ा  ७५ वे  शततमक आिण २५ वे  शततमक  यां ा अंतरा ा 
िन ा भागास चतुथक िवचलन  णतात .

        Q3-Q1              (Q= Quartile Deviation, Q3 = Third Quartile, Q1= First Quartile )             

Q= ------------

2



Calculate Quartile Deviation when Frequency Distribution Table is given

C.I f Cf

70-74 1 50

65-69 3 49

60-64 4 46

55-59 7 fm 42

50-54 8 35 F

Calculation  of Q1 Calculation of Q3

( N/4- F)
Q1 = L + ------------ X i

fm  

N/4 = 50/4 = 12.5
= वारंवा रतेचा N/4भाग 

i.e. Find out in which Cf
N/4 is included

( 3N/4 – F )
Q3 = L + ------------- X i

fm
3N/4 =( 3x50 ) /4 = 37.5

= वारंवा रतेचा 3N/4 भाग 
i.e. Find out in which Cf
3N/4 is included
L= Lowest Limit of Q3

45-49 12 27

40-44 5 fm 15 

35-39 7 10 F 

30-34 2 3

25-29 1 1

N=50

N/4 is included
L= Lowest Limit of Q1
C.I= 39.5
( ा वग रात Q1 आहे ा 
वगा ाराची खालची े  
मयादा )
F= Cf of CI which is below 
the Q1 CI=10 
( Q1 वगातारा ा खालील 
वगा ाराची संिचत वारंवा रता 
)
fm = Frequency of Q1 CI=  

असले ा वगा राची

L= Lowest Limit of Q3
C.I= 54.5 
 ( ा वग रात Q3 आहे ा 
वगा ाराची खालची े  
मयादा )
F= Cf of CI which is below 
the Q3 CI=35
( Q3 वगातारा ा खालील 
वगा ाराची संिचत वारंवा रता 
)
fm = Frequency of Q1 CI= 
7

असले ा वगा राची



Q3- Q1

Q =  ---------

2

56.28 - 42

Q = -------------- = 7.14

2



Home work :Calculate quartile Deviation from given frequency distribution table

Ex-1                                            Ex-2                              Ex-3                                      Ex-4

C.I f

90-99 5

80-89 7

70-79 11

C.I f

65-69 2

60-64 1

C.I f

42-46 4

37-41 2

C.I f

42-45 1

38-41 1

34-37 170-79 11

60-69 13

50-59 15

40-49 10

30-39 8

20-29 5

10-19 1

55-59 7

50-54 19

45-49 14

40-44 9

35-39 6

30-34 2

32-36 7

27-31 8

22-26 4

17-21 5

12-16 3

7-11 2

34-37 1

30-33 0

26-29 5

22-25 4

18-21 8

14-17 7

10-13 9

6-9 2



Standard Deviation : SD or ¿

Standard deviation is the measure of dispersion of a set of data from its mean. 
It measures the absolute variability of a distribution; the higher the 
dispersion or variability, the greater is the standard deviation and greater 
will be the magnitude of the deviation of the value from their mean.

The sum of the squares of the deviations of the scores in a collection from the 
mean of the collection is given by the difference between the sum of the 
squares of the scores divided by their number.

Standard Deviation is the square root of the arithmetic mean of the squared 
deviations of measurements from their mean.



माण िवचलन : SD or ¿

ेक ा ंकाचे म ामानापासून िवचलन काढून ा िवचलानांचा वग क न बेरीज 
करा .या बेरजेला एकूण ा ांकां ा सं ेने भागून येणा या वगा ा सरासरीचे 
वगमूळ काढा. अशा त हेने येणा या मु ास माण िवचलन असे णतात .

थोड ात ेणीतील ा ांकां ा म ामानापासुन ा िवचलानां ा वगमूळास माण 
िवचलन असे णतात. िवचलन असे णतात. 



Calculate Standard Deviation by using Assumed Mean ( Short Method)

C.I Xm f X’ fx’ Fx’²

70-74 72 1 +5 + 5 25

65-69 67 3 +4 + 12 48

60-64 62 4 +3 + 12 36

55-59 57 7 +2 + 14 28

50-54 52 8 +1 + 8 8

x’= deviation of Xm from A.M,   f- frequency,
N= No.of Students
∑fx’=  Sum of multiplication of f and x’

² 
∑fx’ ²            ∑fx’ 

SD= i ---------- - -------50-54 52 8 +1 + 8 8

45-49 47 12 0 0 0

40-44 42 5 -1 -5 5

35-39 37 7 -2 -14 28

30-34 32 2 -3 -6 18

25-29 27 1 - 4 - 4 16

N=50 ∑fx’= 22 ∑fx’ ² = 
212

SD= i ---------- - -------
N                 N

² 
212              22

SD= 5         -------- - ------
50              50             

SD=  5 X 2.01 
SD = 10.05

∑fx’ ² = Sum of 
multiplication of f and 
square of deviations



Home work :Calculate Standard deviation from given frequency distribution table

Ex-1                                            Ex-2                              Ex-3                                      Ex-4

C.I f

90-99 5

80-89 7

70-79 11

C.I f

65-69 2

60-64 1

C.I f

42-46 4

37-41 2

C.I f

42-45 1

38-41 1

34-37 170-79 11

60-69 13

50-59 15

40-49 10

30-39 8

20-29 5

10-19 1

55-59 7

50-54 19

45-49 14

40-44 9

35-39 6

30-34 2

32-36 7

27-31 8

22-26 4

17-21 5

12-16 3

7-11 2

34-37 1

30-33 0

26-29 5

22-25 4

18-21 8

14-17 7

10-13 9

6-9 2


